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DEALING ‘VITH THE MANUFACTURE; USES AND POTENTIALITIES OF PLASTIC MATERIALS 


IS WAB THE PROBLEM 


production @ a slip ring mounting and base 
iti . Two silver wires 0.02” diam. 


ting. The base incorporates six 
Ad copper connecting leads brought 
to the side. (See X-ray photograph.) 





Slip ring and base mouldings were developed and produced 
by P. X. Fox Ltd., Horsforth, in BAKELITE Material X.1 1055. 


Here is a job that is obviously one for plastics. To 
build up the potentiometer from mahi een would not only be 
an extremely difficult task but the result wg d Hot Heigomp 
obtained by the use of BAKELITE Plastics. y j AG i / 
Plostics siuighd be used only on thd right joe tudki@rd@ tence imeirent is 
the choice of the right plastics. } 7. 
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BAKELITE © PL 


REGD. TRADE MARKS 


Pioneers in the Plastics World 
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When you think of the chemicals you 
use in preparing your finished product in 
terms of gallons and hundredweights one 
single drop, more or less, in the compound 
or synthesis doesn’t seem to count very 
much. But it could! It could ensure the 
continued reliability of your product. Then 
again, it could mean a fundamental deficiency 
in your product which, in turn, would reduce 
its efficiency — and your reputation. 


That’s quite a responsibility for any man 
to carry — but one that Monsanto, in prepar- 
ing their products, readily accepts without a 
qualm. But then, Monsanto has good reason 
to accept it. Every batch of every Monsanto 
chemical is double-checked by our highly 
skilled control chemists before a single pint 
or a single pound is delivered to your works 


Phenol; Phenol mixtures; Cresols 
Phthalic anhydride; Diethyl Phthalate; 
Dimethy! Phthalate; Dibuty! Phthalate: 
Tricresy! phosphate. 


SERVING INDUSTRY 
..~ WHICH SERVES MANKIND 


But there’s even more to it than that : 
most Monsanto chemicals are prepared to 
much closer specifications than those re- 
quired by B.P. or B.S.I. So, with a high 
standard to start with, and with that high 
standard as an integral part of your formule, 
you will readily appreciate the important 
part that double-check-controlled Monsanto 
chemicals play in helping you to maintain 
your reputation 


MONSANTO CHEMICALS LIMITED 


Victoria Station House, London, S.W.1 
Phone: Victoria 2255 Grams: Monsanto, Sowest, London 


MONSANTO 
CHEMICALS 
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With acknowledgment to INSULATORS LTD. 


time marches on 


—and new methods and materials make their mark. 















This clock dial, for example, is injection-moulded 
from BEXOID (Cellulose Acetate) POWDER. 
It shows the accurate and clean finish of injection- 
moulding, an ideal process for the quick and 
economical manufacture of many diverse articles, 
from combs and fancy goods to electrical parts. 
For information on the latest developments in the 


application of plastic materials to modern methods 





of manufacture, consult : 

BX Plastics Ltd. LARKSWOOD WORKS, LONDON, E4 
LARKSWOOD 4491 

i NMI 
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Today’s technique in 


) \ 


Just as the efficient use of fuel has 
become a fundamental factor in indus- 
trial economy, THERMAL LINKAGE has 
been evolved and is a proven technique 
in production planning. . 
Putting it briefly, THERMAL LINKAGE 
is the marrying of your heat-using plant. 
It means the marshalling of all your 


PLASTICS 


Do you practise the basic principles of 


THERMAL 








JUNE, 1946 








‘AGE? 


pve’ 


production planning 


resources of excess or “‘ waste ”’ heat for 
use instead of drawing direct on your 
boiler plant. It is, in other words, a 
sound business technique. 

The diagram below is based on a 
specific instance of the introduction 
of Thermal Linkage into an average 
factory. 
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THERMAL LINKAGE IN ACTION IN A SMALL FACTORY 
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The Fuel Efficiency Bulletins of the Ministry of Fuel and Power 


are an essential part of the “ blue printing ” 
of reconstructign and conversion of plant. 


se: of appropriate Bulletins? Have they been combed afresh 


for new ideas on planned fuel efficiency ? 


General information on the basic principles of THERMAL LINKAGE 
in Fuel Efficiency Bulletin No. 21 


will be found 
Construction of a Factory Heat Balance ”’). 


& 


and guidance you are invited to get into touch with / 
your Regional Office of the Ministry of Fuel and Power. 


of every programme 
Have you the full 


(“ The 
For specific advice 





ISSUED BY THE MINISTRY OF FUEL & POWER 
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Entirely new in its design and principle 
of operation, the Turner-Plastics Press 
represents the greatest advance. yet 
made in the production of presses for 
compression moulding of plastics. Fully 
self-contained, it incorporates a unique 
hydraulic system which provides any 
required pressure between 10 and 50 
tons. The Press occupies only 6 sq. ft. 
of floor space and is installed simply by 
making a single connection to the 
electrical supply. Protective guards 
are fitted as standard. Mechanical 
ejectors supplied if required. Write for 
descriptive literature. 


PLASTICS 


= TURNER-PLASTICS 


TURNER MANUFACTURING CO., LTD., VILLIERS STREET, WOLVERHAMPTON 
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for Executive Jobs 


fees the 1914-18 war, great resources of talent and ability were lost to 
business and industry. There was no national machinery then for singling 
out, from among the returning Servicemen, those of exceptional promise. 


Now, as then, qualified and experienced 
men and women with the capacity for 
responsible posts are coming out of the 
Forces and out of war industry, or are 
becoming available from other civilian 
employment. And great numbers of 
younger men, too—men with little or no 
experience in business or industry but with 
qualities of resource and leadership matured 
by war—are returning to civil life. 


But this time the Government is putting at 
the disposal of employers a free, nation-wide 
appointments service whose function is to pro- 
vide a field of candidates from which employers 
can recruit their executive, managerial, or 
administrative staffs. 


MATCHING MEN AND JOBS 


Thirteen Regional Appointments Offices 
are interviewing, registering, and classifying 
all of these men who come to them. Those 
who are without previous experience in their 
chosen field are assessed by modern, tested 
methods of “* screening,” to discover special 
aptitudes and potentialities. 


Thus, the best men available for a given 
job are selected. The employer can draw upon 
the whole country for the type of man he is 
seeking, without wasting time in fruitless 
interviews ; suitable candidates only are 
submitted for his selection. 


The Appointments Offices do NOT exist to 
find jobs for all who apply to them, regardless 
of ability ; their task is to see that able men 
and women are put forward for responsible 
jobs, and to offer business and industry the 
choice of the best talent available. (They do 
not deal with jobs which are normally notified 
to the Employment Exchanges.) 


The Appointments Department have suc- 
cessfully filled more than 27,000 responsible 
posts since VE-day. 


Whatever your needs may be for experi- 
enced or potential executives, you would be 
well advised to get in touch with your Regional 
Appointments Office. 


It is likely that the man you are seeking is 
on the register of one of the Appointments 
Offices — or will be as soon as his release 
group is reached. If he is not, the Appoint-" 
ments Offices will help you find him. 


ASSISTANCE IN TRAINING 


Even if your needs are not immediate, you 
will want to enquire about the training 
schemes by which promising candidates are 
being assisted to complete their professional 
or technical education, or to take a business 
training course. 


Write, telephone, or call. The Regional 
Appointments Offices are in the following 
towns: 

LonpDon: 1-6 Tavistock Square, W.C.2 
CaMBRIDGE: 5 Salisbury Villas, Station Road 
READING: 23 Valpy Street 

BristoL: Lyndale Hotel, Berkeley Square 
BIRMINGHAM: 239 Broad Street 
NOTTINGHAM: Commerce Chambers, Upper 

Parliament Street 
Leeps: Greek Street 

Street ° 
MANCHESTER: Commercial Chambers, 

47 Corporation Street 
LIVERPOOL : Cotton Exchange, Bixteth Street 
NEWCASTLE-ON-TYNE: 153 Barras Bridge 
EDINBURGH: 5 Rothesay Terrace 
Giascow : 450 Sauchiehall Street 
CarpirF : 8 Cathedral Road 


Chambers, Greek 





(ssued by the Appointments Dept., Ministry of Labour and National Service, St. James’s Sq., London, S W.1 
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— Makers of 


BASE PAPERS 


for the 


PLASTICS 
INDUSTRY 


AUCHMUTY & ROTHES PAPER MILLS 
MARKINCH, SCOTLAND 


LONDON MANCHESTER BIRMINGHAM 
i Tudor Street, E.C.4 372 Corn Exchange Buildings 116 Colmore Row 
Corporation Street 


i 


® 


Reg’d. Trade Mark 
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‘dag’ solves many problems 


DU to wartime development a Sap Sn Se 

wider range of dispersions of Coatings for electroforming 
‘dag’ colloidal graphite in both Conducting and resistance coatings 
a liquids is Incorporation and impregnation 
You may not be familiar with the High temperature equipment lubrication 
properties and characteristics which 
make these new dispersions suitable 
for various purposes, as well as to 
form graphite films on metallic 

and non-metallic surfaces. 

Such knowledge may help to 
solve problems which now en- 
gage your attention, and infor- 
mation relating to those listed is 
contained in one or other of the 
Technical Bulletins illustrated. 

We suggest you invite our 
Technical Dept. to supply 
bulletins and other relevant data. 






















When writing please quote NTB,35 





E.G. ACHESON LIMITED, 9 GAYFERE STREET, 








WESTMINSTER, S.W.1. 








NEW SUIT FOR YOUR PRODUCT 
Get it sized up now! 
Now, while marketing plans are 
being formulated, is the time to 
go into your packaging problems. 
A good pack is an insurance and 
an advertisement. It can reduce 
breakage and pilfering losses. It 
can save weight and bulk and so 
reduce freight and storage costs. 
Thompson & Norris are the 
Pioneers in the scientific use of 
corrugated fibre-board for packing. 
They can help in designing a 
made-to-measure pack for your 
Put it in hand now. 


CORRUGATED 
FIBRE-BOARD PACKINGS 


The Thompson & Norris Manufacturing’ Co. Ltd., Great West Road, Brentford, Middx. 
Telephone : Ealing 4555 + Factories alsoat : Hayes, Middx.; Histon, Cambs.; and Edinburgh 
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THE RIGHT PRESSES 
from |0 to 1600 tons 


SKILLED TECHNICIANS 
to help solve your problems 


IS YEARS’ EXPERIENCE 
that save your 
Plastics “teething troubles” 





ee 








Ekco’s wide experience in large scale 
Thermo-setting Moulding production is 
the secret of Ekco’s “know-how” in 
Plastics. Whatever your job, consult Ekco 
first and get the benefit of Ekco’s fifteen 
years of high-speed high-precision 
moulding. Ring either Regent 2601 
or Southend 49491 for expert attention. 


Moulded Plastics for Industry 


E, K. COLE LIMITED, PLASTICS DIVISION, DEPT. P, 5 VIGO STREET, W.1 Works: SOUTHEND-ON-SEA 
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\GIB AIDS TO INDUSTRY: 


micro depth stop 


With this attachment, standard 
tools and unskilled labour can 
be utilised to obtain an accuracy 
of .0005” on hole depths. High 
precision can be maintained 
on blind or stepped holes 
counterbores or spot faces 
with the minimum of setting 
time. Available with or without 
chuck. 


©. 
< 38 precision for industry 
(Prop : B. G. (London) Ltd.), 


17-19 Stratford Place, Oxford St., London, W.1 
Tel: Yfair 1585-7 
Works: Lewis Lane, Cirencester. Tel: 434 


























d ssion ond iCon-eying Chgips, Wheels end Accessories for ail mechanical purposes 
THE RENOLD & COVENTRY CHAIN CO. LTO. - MANCHESTER - ENGLAND 
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F ROM the 

world - famous 

Terry factory come 

steel clips, bronze clips, 

stainless clips, big clips, 

little clips, wide clips, narrow 

clips — in fact clips in every con- 

ceivable shape and size. 

Illustrated here are two of our stock 

patterns, 80 and 81, made in a range of 
sizes to grip from } in. to 1} in. 






Maybe a clip of special shape would be 
necessary for the job you have in mind. Well, 
we can help you because we make clips for 
hundreds of uses. We can make to print or specifica- 
tion, or our Research Department will design for you. 
Our knowledge of clips has advanced side by side with 
our 91 years’ spring-making experience, and we should like 
to send you our catalogue.’ 





Selé Mahirs': 


HERBERT TERRY & SONS LTD., REDDITCH 
LONDON MANCHESTER BIRMINGHAM 


LIPS 
by TERRY SPRINGS 


we and just a few 
special shapes we SC fey! 
have made toorder. 
T.C.4 





Established 1855 
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SELF-CONTAINED 
PLASTIC PRESS 


WE are Sales Agents for Turner Plastic Presses and 
offer a full service in Plastic Moulding. One glance at 
the design of the press is sufficient to establish that 
it is the most advanced of its type yet offered. Our 
technical service, die design and manufacture are on the 
same high plane. 

We believe you will wish to have further particulais of 
such outstanding equipment. 


TUART DAVIS 9D 


14. THE BUTTS, COVENTRY * Atone COUN 62909 

































From the beginning we have lived 
up to our name — specializing in 
large production runs of injection 
mouldings, up to 16 ozs. weight 
per article. Can we help you 
with your particular problem ? 


INJECTION MOULDERS Lid 


WESTMORELAND ROAD - LONDON - N.W.9 
Telephone : Colindale 8868 & 885? 
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to the specific 
requirements of 
our customers. 





Makers of all types 
of repetition products ff 


from the barin al] | 
metals. | 


MCLand REPETITION LTD. | 
Pool Lane, Langley, Birmingham. 
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@ Transparent or 
h coloured, in 72-yd. 
% rolls, many widths. 





Official Distributors :— 
GORDON & GOTCH 
LTD., Dept. PL.3, 
HHH 75/79, Farringdon 
Street, London, 
E.C.4 








Plastic 
Mouldings 
of all 
descriptions 








SLOUGH, BUCKS Telephone: Slough 22349 





_ or 
2-yd. 
dths. 


ors :— 
DTCH 
PL.3, 
gdon 
don, 
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CONTACT: CATALIN LIMITED (DEPT. P ) WALTHAM ABBEY, ESSEX. Tel: Waltham Cross 3344 



















atalin is a cast synthetic resin made in a wide range 

of glorious colours and mottles which can be opaque, 
transparent or translucent. 
Available in rods, sheets, tubes and special profile sections and 
special castings, it is the ideal material for brush backs, 
cutlery and umbrella handles, buttons, fancy goods, toys, radio 
cabinets, electrical fittings, cabinet fittings, and all kinds of knobs f 
and control handles used in aircraft and general engineering. 
In all your production problems Catalin’s technical staff is ready 


and willing to assist. Your enquiries are cordially invited. 


. Si 
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hen the ™ ould is right the major 
difficulties “y plastic ulders are 
ended. 
Moulds made by ornerc croft are 
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ou r skilled precision 
rac ee) experience 


with P 
plastic moulding. 
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this change may take several seconds 









~eo” 

IF ONE PART of a repetition job is in light and the other in shadow, 

the worker’s eyes must make this focussing adjustment thousands of 
times a day. If adjustment is slow—and with some people it may 
take many seconds—work slows down and its quality is endangered 
..- OSRAM Fluorescent Lamps provide shadowless illumination; 
their cool temperate radiance is the next best thing to daylight 
itself. Eyes are not wearied with constant readjustment, output 
increases, quality of work improves . . . and incidentally current 
consumption goes down, because the 80-watt OsRAM Fluorescent Lamp, 
for instance, gives approximately three times as much light as a tungsten 
lamp for the same amount of current. 
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FLUORESCENT 


LAMPS *) 


DAYLIGHT and WARM WHITE 
80-watt 5ft. 40-watt 4ft. 





AL! 





S 
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” Ade. of The General Electric Co. Lid. : Magnet House : Kingsway, London, W.0.2 Aa EEC. mroover 
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Jor MOULDINGS zhaz MATTER 





Telephone: 


Footscray FOOTSCRAY, KENT 


ani is always seeking—and finding—new and 
better ways of doing things; the plastics industry 
is no exception. The up-to-the-minute method of 
producing mouldings—R.F. dielectric heating—is 


being extensively used at the Kent Mouldings plant, . 


producing for industry MOULDINGS THAT 
MATTER ; mouldings. that- are fully cured and 


that have better mechanical and electrical properties. 


Our knowledge and wide experience of high-grade 
moulding technique is at your service. Please con- 
sult us before your product leaves the drawing board. 


KENT MOULDINGS 


PROPRIETORS, KOLSTER-BRANDES LIMITED 


Sidcup 


Telegrams: 
Kolsterphone 

















AND 


ACETATE 
NITRATE 


that reminds me 
... Maigh's 
for STEARINES 










to meet the special re- 
quirements of the Plastics 
Industry. 

May we send you samples? 
Established 60 years. 


JOHN HAIGH & CO. LID. 


CLAYFIELD GILWORKS aga oc itieeg ot YORKS. 
Telephone : Slaithwaite 266/267 


% 
















Sheet off-cuts and scrap 
Plastic Materials of every 
description wanted 


We can arrange collection 
Top Prices Paid 


LLOYD’S 
72, BRIDGE STREET, 
CHRISTCHURCH, HANTS. 
‘Phorie : CHRISTCHURCH 504 : 
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PLASTICS 


WILL PLASTICS 
DO THE JOB? 


That’s the first thing you want 
to know. Crystalate can tell 
you and suggest the Plastic best 
suited for it at the lowest cost 
commensurate with the quality, 
the specification, and the volume 
of production required. 


You require expert co-operation 
in the initial designing and the 
help given at this vital pre- 
liminary stage has won for 
Crystalate an enviable reputa- 
tion among the industries that 
Plastic mouldings serve. 


CRYSTALATE 


Crystalate Ltd., Golden Green, Tonbridge, Kent. 
Phone : Hadlow 233/45 (20 lines) 
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PEBBLE ga 85 


For the grinding of 
all kinds of Powders, 
emicals, Minerals, 
Colours, Paints, Enamels, 
etc. Supplied lined with 
d Porcelain, Silex or special 
linings, and can be insulated to suit 
particular classes of work. 

Send for our free illustrated literature. 
STEELE & COWLISHAW, LTD., 
Engineers 
(Dept. No. 27). COOPER STREET, 


HANLEY, STOKE-ON-TRENT. 
* London Office: 329, High Holborn, W.C.1. 


Telephone: Holborn 6023. 








He is the man who has to use the tools you 
provide and he knows their merits, There is 
a Flextol machine for every job,—Filing, 
Grinding, ‘Scurfing, Polishing, Flexible’ Disc 
Grinding, Screw Driving, Nut Setting, etc. 
Send for Catalogue No. F.31. 








POWER- DRIVEN HAND TOOLS 
ates /\\ 


FLEXTOL ENGINEERING CO. LTD 
THE GREEN, EALING, LONDON, W.s 
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Illustrating a few wartime 


ications of TRAPINEX 


‘aint Transfers. 
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TRAPINEX .. 


PAINT 


TRANSFERS 


Better because 
they are PAINT 


Paint has always been recognised as the most effective 
medium for lasting signs, and TRAPINEX Paint Transfers 
provide the same reliability in easy-to-use forms, 


The superiority of TRAPINEX Paint Transfers for 
simplicity of application, brilliant effect and lasting wear 
explains why they were chosen for the high priority 
and other uses illustrated here, as well as by National 
Advertisers. We are informed that there has not been a 
theatre of war where TRAPINEX Paint’ Transfers have 
not performed vital functicns—likewise it will be difficult 
to find a village in England where there is not one or 
more TRAPINEX Paint Transfer‘maintaining goodwill 
for leading National Advertisers 


To many potential users TRAPINEX Paint Transfers 
and their twin process—TRAPINEX Paint Printing— 
present brilliant opportunities for publicity on glass, 
wood, metal, plastics, cellulose and other materials. 


ANY QUESTIONS. —Send us your queries and we will 
show you how TRAPINEX can answer them, but please 
do not ask for quotations without stating quantities, size 
and number of colours with or without background. 
We have no price list or stock lines. 


FORWARD PLANNING ABSOLUTELY ESSENTIAL 


TRAPINEX LTD. 


2 Commerce Works, 43 Commerce Rd., 
Phone: LONDON, N.22 Grams: 
Bowes Park 2689 ‘ Trapinex Wood, London’ 
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Manufactured by 


THE MICANITE & INSULATORS CO. LTD. 


Empire Works, Blackhorse Lane, Walthamstow, London, E.17 


Makers of MICANITE (Built-up Mica Insulation). Fabricated and Processed MICA, PAXOLIN 
Synthetic-resin laminated sheets, rods, tubes and cylinders). High-voltage Bushings and 
erminals for indoor and outdoor use. Empire Varnished Insulating Cloths 
and Tapes and all other forms of Electrical Insulation. Suppliers of 
Vulcanised Fibre, Leatheroid. Presspahn, etc. Distributors of Micoflex- mi and fl 
Duratube Sleevings, Micoflex-Durasleeve (plastic covered flexible metal 

conduit) and Kenutuf Injection Mouldings (P.V.C.). 




















Vol. X. No. 


JUNE, 1946 


g with the Manufacture, Uses 
and Potentialities of Plastic Materials 





Proprietors - - TEMPLE PRESS LIMITED 


Managing Director - 


Editor - - 
Offices - 


ROLAND E. DANGERFIELD 


M. D. CURWEN, B.Sc., A.R.I.C. 
Bowling Green Lane, London, E.C.1 








CONTENTS 


Page 


Editorial .. #3 .. 278 
Australian Plastics Industry 280 
Plastics in Germany .. 284 
Plastic Goblet “ .. 285 


Microscopic Examination of 
Plastic Materials, by J. H. 
Wredden, F.R.M.S. .. 286 

Letters wis . 293 

Chemical hansiiole “Exhibi- 
tion 


World’s Industry Employs 
Plastics . 296 


F Page 
Plastics for Industrial Plant 
Contacting Chemicals, Py 
C.H. Butcher .. 298 


The Silicon ieamptce be: a E. 
Halls és . 303 


Book Reviews Zz: . 310 
Production News .. 7 Az 
Patent Review se ca ON4 


Polarographic Determination 
of Lead inP.V.C., by G. Haim, 
F.Hirschler and B. D. Tarrant 318 


Planned Mould Maintenance 
Service, by W.M. Halliday 322 


NOTICES 


“PLASTICS” is published in London, England, about the middle of each month. 
The July issue will be on sale Wednesday, July 17. 


All instructions, matter and passed proofs for all 
= ¥ ,advertisements must reach the Head 
“PLASTICS ” by the first of the month 


to ees insertion. 


Head Offices: 
Bowling Green Lane, London, E.C.1. 
Inland Teleg ae! “pe imus, Phone, London.” 
Cables - essimus, London.” 
Telephone - "Termine 366 (F) (Private Exchange). 





nh te Suffolk Street, Birmingham, |. 
Telephone - Midland 4117-8. 
50, Hertford Street, Coventry. 


Telephone - Coventry 62464 
Northern Offices—Manchester: Deansgate House, 
274, Deansgate. 


Telephone - Blackfriars 5038-9 
Telegrams : “ Presswork, Manchester.” 

















278 


EDITORIALS 





PLASTICS 








JUNE, 1946 


Education in Plastics 


"THE January issue of “ Plastics” con- 

tained some preliminary notes on the 
work of the Institute of Plastics regarding 
the provision of facilities.for education 
in our industry and the inauguration of 
Diplomas, Associateships and Fellow- 
ships of the Institute. We have now 
received the complete details of the 
scheme embodied in Regulations for 
these awards; in this publication there are 
also included the complete syllabus for 
the Diploma and the Associateship. 

We should imagine that, in compiling 
them, the Council were confronted with 
problems similar to those which faced the 
Council of the Institution of Chemical 
Engineers many years ago when “the 
chemical engineer ” was first evolved, for 
a new technologist, not merely a chemist 
and not merely an engineer, was intro- 
duced to the industrial world. Related to 
both, it is true, the chemical engineer 
controlled far wider fields. 

So, we should imagine, will the new 
Associates of the Plastics Industry. By 
the way, what we are to call them profes- 
sionally has not yet been disclosed. 

The Diploma of the Institute of the 
Plastics Industry is open to students over 
the age of 16 years who have passed the 
City and Guilds examinations in the 
Technology of Plastics, Stages I and II, 
and have attended satisfactorily the pre- 
scribed course of study recommended by 
the Institute. 

The course is a general technological 
one, weighted rather heavily on the 
engineering side, that is, on engineering 
design and mould design, moulding plant, 
the types of moulds used for various 
materials and methods of moulding, the 
study of moulding cycles for all types of 
plastics, including injection and extru- 
sion, and finishing and machining opera- 
tions on finished mouldings. 

No mention is made in the syllabus for 
the Diploma of the study of chemistry 





per se as applied to plastics. It does, 
however, include “the composition, 
manufacture and general properties ” of 
plastics and the plant employed for the 
manufacture. This may mean _ the 
chemistry of the subject. On the other 
hand, it may not. We do not wish to 
stress that chemistry should be one of the 
subjects, but we should say that work for 
the School Leaving Certificate (which is 
necessary before the student can be 
admitted to the course) is not sufficiently 
advanced in organic chemistry for a 
proper understanding of plastics or plas- 
tics manufacture. But perhaps the matter 
merely needs clarification by the Council. 

The syllabus for the Associateship is 
another pair of shoes and is so advanced 
as to be compared favourably with the 
Associateship of the Institute of Chemical 
Engineers, the design being in many ways 
similar. There are four sections, one sec- 
tion being compulsory. There is a choice 
of one of the remaining three. The first 
section deals with the fundamentals of 
industrial organization which comprises 
sales organization, design organization, 
production organization, factory layout, 
choice of factory sites, management, 
labour, etc., and workshop organization 
and management. Obviously, a syllabus 
for an examination for potential factory 
managers of the best and most advanced 
type. The second section is devoted 
entirely to the chemistry of plastics 
materials, and, what is just as important 
to the progress of the industry, to the 
physical chemistry of them. 

The third and fourth sections are both 
entitled “ Fabrication and Moulding,” 
the third overlapping somewhat (as it 
should) the second by including the 
physical chemistry of plastics materials 
with the study of physics and mathe- 
matics. 

The fourth section deals with methods 
of fabrication, tool design, strength of 
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materials and other engineering studies, 
electrotechnics, the theory of machines 
and machine design. 

The examinations for the Associate- 
ship will be formidable, but they will 
undoubtedly bring to the fore the men 
we have long sought: men who should 
and can make our industry a greater one, 
splendid enough to take its place in what 
we all hope will be a splendid world. 


Carbide Manufacture 

in Britain 

spent the war one of our wishes 
came true. In South Wales there was 

constructed one of the most modern car- 

bide plants in the world; during the peak 

production it produced some 70,000 tons 

a day, that is, about the total consump- 

tion of the country. 

Its construction relieved the pressure 
on our overseas transport during the most 
critical period of our existence, and in 
addition laid the foundation of what we 
hope to be an essential pillar in our plas- 
tics construction. For many years we 
urged its formation, not for carbide pro- 
duction especially, but rather that it 
should serve as a training ground for the 
production of high molecular weight poly- 
mers, the raw material of so much that is 
important to our existence as a plastics- 
producing nation. 

Now that the war is over it seems 
inconceivable to us that the factory 
should not be nurtured for what we con- 
sider its logical future. Our hopes are 
encouraged by the knowledge that the 
Distillers Company is more than casually 
interested in it, and that this company, 
with the well-known American concern 
B. F. Goodrich Chemical Company, have 
together formed British Geon, Ltd. Geon 
is a plastic of the vinyl group and the pos- 
sible association with the South Wales 
carbide is obvious. 

We understand that the vast experience 
of Canadian manufacturers of carbide 
was placed at the disposal of the British 
Government at the beginning of the war 
without stint and without self-interest. 
We owe Canada much. 


‘had lately made its appearance.) 
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There will no doubt be much criticism 
of continuing a plant which, it has been 
stated, produces carbide at a higher cost 
than does Canada or Norway. This 
would be due to the fact that coal and not 
cheaper hydro-electric power is used. But 
this should not deter the country, for such 
a factory would serve as an admirable 
training centre for our electrical tech- 
nicians, chemists and chemical engineers 
until such time as water power becomes 
available. Even so, the discovery of new 
chemicals, new plastics and, above all, of 
new methods, may relegate high prime 
costs to a less important role in the final 
summary. 

Already there are schemes in hand for 
the utilization of hydroelectric power, 
mainly in Scotland, but we believe, also 
in Wales. Neither can it be denied that 
there is a definite tendency to move 
towards the production of certain indus- 
trial chemicals by electrochemical pro- 
cesses, although at present in the pilot- 
plant stage. 


Fun in the Dairy 


WE have just read that completely 

delightful book “Left Hand, Right 
Hand,” by Osbert Sitwell, and in it we 
found an amusing conversation between 
the author’s father, Sir George Sitwell, 
and his butler Henry. 

“In spite of his antiquarian attitude 
towards life my father, for example, was 
fond of reading the latest scientific treatises 
and of trying to keep up with modern 
inventions. (He considered he had made 
some discoveries himself on occasion.) 
‘Henry,’ he called one day to the great 
man, ‘I’ve a new idea! Knife-handles 
should always be made of condensed milk! ’ 
(I must explain that a substance derived 
from milk, a sort of paste in various colours, 
Henry 
looked particularly disgusted at the idea and 
very worried at its application. Then, with 
emphasis, and an unusual air of correctitude, 
he countered, ‘Yes, Sir George ... But 
what if the cat gets at them?’” 

We have asked Sir Osbert Sitwell the 
date of this conversation. He believes it 
to have been in 1912, which would 
correspond very closely to the introduc- 
tion of casein plastics into this country. 
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The largest plastics fac 
tory in the Southern 
Hemisphere. Moulded 
Products (Australia) 
Ltd... Richmond, 
Victoria. 


AUSTRALIAN PLASTICS INDUSTRY 


Wide Manufacturing Range 
Covers Many New Products 


OUSEHOLD knick-knacks and orna- 

ments of a wide variety of manufac- 
ture and design made from acrylic plastic 
are now being produced in large quanti- 
ties by the Australian plastic industry, 
which is experiencing an early post-war 
development. 

Shops are now selling Australian-made 
plastic toast racks, trays, lamps, screens, 
cigarette boxes and paper knives. 

The Commonwealth’s plastic industry 
performed valuable service to Australia 
in war-time. It is now developing home 
markets and sees possibility of export 
trade, particularly in Eastern countries. 

Experts from the leading firms period- 


ically visit Europe and the United States- 


to keep abreast of the latest developments, 
and all the leading manufacturers have 
established up-to-date research labora- 
tories. 

Articles for home and domestic use 
manufactured in Australia from urea 
powders include domestic and: industrial 
lighting fittings, bottle caps and cosmetic 
packs, tumblers, butter pats, screw-top 


jars, cups, beakers, jugs and salad spoons. 
From phenol are produced telephones, 
radio cabinets, builders’ hardware, hair 
dryers, stationery goods and electrical 
fittings. 
Considerable development has also 
taken place in Australia in the field of 


synthetic bonded resin materials. Bases 
of cotton or paper, impregnated with 
phenolic or cresylic resins, are subjected 
to temperature and pressure processes, 
and the finished sheets are being utilized 
for a wide variety of purposes. 

For the aircraft and automobile indus- 
tries, clutches, gears, lighting and ignition 
systems, pulleys, panels and switch indi- 
cators of these materials have come from 
Australian factories, while the local textile 
industry uses bearings, bobbins, doctor 
blades, knitting machinery looms, measur- 
ing rolls, roll covers, shake rings, suction 
box covers and spools. 

In the field of radio and communica- 
tions, chokes, condensers, loud-speakers, 
microphones, relays, rheostats, sockets, 
switch insulation, telephone equipment 
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and transformers are established market 
productions. Australia’s electrical trade 
plastics include alarm systems, bus-bar 
protectors, circuit breakers, clocks, coil 
forms, condensers, controllers, electro- 
magnets, panels, relays, switch installa- 
tions and spools. : 

Contributions to mechanics include 
ball-bearing rings, bearings, cams, covers, 
gaskets, gears, levers, piston rings, pumps, 
compressors and pulleys. 

The trade is organized into associations 
allied to the Chamber of Manufacturers 
in Melbourne and to the metal trade 
employers’ group in Sydney. In addition, 
there are Plastic Institutes in the States 
of New South Wales and Victoria. There 
are 59 members attached to the 
Chamber’s plastic section in Victoria. A 
number of these are small manufacturers, 
but it is estimated that there are about 24 
plastic factories of considerable propor- 
tions moulding a large range of products 
in Australia. 

Most factories are located in Mel- 
bourne or Sydney. The factories of these 
cities are about equal in range of produc- 
tion, capital invested and _ persons 
employed. Many employees are women. 

The application of the Commonwealth 
Price Fixing Regulations to manufac- 
turers products pre- 
sented problems to 
the fixation author- 
ity; owing to the 
diversity of costs of 
labour and material 
in different factories. 

The Prices Commis- 
sioner adopted the 
principle of fixing 
profits at approxi- 
mately 21 per cent. 


A flexible plastic 
(polyvinyl type) is em- 
ployed for the porch 
chair covering. This 
and the moulded coffee 
table are made in 
Melbourne. 
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on approved manufacturing costs. This 
applies to all capital cities in the Com- 


monwealth. 


In 1943 the Department of War 
Organization of Industry conducted a 
survey of factory production for the pur- 
poses of war-time control. The survey 
disclosed that there were 104 firms in the 
Commonwealth operating 600 hydraulic 
presses. The industry employed 2,308, 
of whom 1,263 were males and 1,045 
females. Sales of plastic products for 
the year ended June 30, 1943, totalled 
£1,266,000. 

It is estimated that production values 
and output have been increased by 100 
per cent. since the survey was made. 

An interesting offshoot of the industry 
is the manufacture of artificial dentures 
in special plastics. Before 1939 the United 
States was the main supplier to the 
Australian trade, all teeth being made 
from porcelain. 

As a result of research it was found 
that acrylic plastics was a much, more 


suitable material from many points of 


view, and manufacturers have com- 
menced to produce, one firm in Sydney 
producing dentures to the value of 
£13,907 in 1945. 

War-time production of the plastics 
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industry was directed to a comprehensive 
range of articles, such as moulded parts 
for field telephones, gas masks, aircraft 


radio instruments, hand grenades, ° 


machine tool knobs and handles, shell 
fuse caps, transit plugs and signal lamp 
discs. During the war years the industry 
produced millions of buttons for military 
and naval uniforms. 

Laminated crash helmets for the cycle 
and tank corps, A.R.P. protection hats, 
blocks and tubes for aircraft were other 
articles produced in the lamination field. 

Moulded plastic light fittings were 
adopted by. the Australian Army for 
administrative offices, and switches, 
switch plates and lamp holders were 
found valuable for use in munition fac- 
tories, in military camps and stores. 

New locally produced items ,which 
appeared on the Australian market early 
this year were plastic hoses, braces and 
belts for men, and shoes for women. 
Production programmes for some of the 
leading companies include bathing’ caps, 
shower curtains, raincoats and waterproof 
feeders for children. 
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(Above) Electric-light fittings from urea 
formaldehyde moulding powder, suspension 
rod sheathed with p.v.c. 


(Below) Typical Australian manufactures : 

Kitchen canisters, trays, mugs, radio- 

cabinet, garden hose, electric cables, 
castor wheels, toy ships. 
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The acetates, the acrylics and vinyls are 
now all put to production uses by the 
Australian industry. 

The largest plastic factory in the 
Southern Hemisphere is located in 
Melbourne (Victoria). Built in 1939, it is 
owned and operated by Moulded Pro- 
ducts (Australasia), Ltd. 

This factory has an area of about four 
acres, and the company has now pur- 
chased a site of 18 acres for extensions 
in one of Melbourne’s outer suburbs. The 
company employs 500 people and manu- 
factures plastics of all types. Its equip- 
ment and the range of its products are 
comparable with those of the larger over- 
seas firms. 

Many of the more important mould- 
ing powders, such as phenols, are made 
in Australia, and shortly the ureas will 
be produced in Sydney. 
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These supplies formerly came from 
Britain, but a merger between the English 
exporting firm and the local distributor 
has led to a plan to manufacture urea 
moulding powders and cements in 
Australia. It is expected that this arrange- 
ment will be of benefit to moulders, as it 
will enable delivery of supplies to be 
increased and should lower production 
costs. 

Some powders are still being imported 
from either Britain or the United States. 
They comprise urea and phenol-formalde- 
hyde powders, acetate sheet and polyvinyl 
compounds. Locally manufactured pow- 
ders are mainly phenolics. . 

Plastics production still offers scope for 
development in many fields. 

The virile industry in Australia is plan- 
ning to take its place in research and 
production expansion. 








LP.I. GOLFING SOCIETY.—The Insti- 
tute of the Plastics Industry Golfing Society 
held their first post-war meeting at Romford 
Golf Club on June 4, when 25 members 
turned up for the event. 

The competition in the morning for the 
“ Higgins” Trophy was won by Mr. R. F. 
Johnson, who, playing off handicap 6, 
returned a net score of 74, this being one 
more than the bogey for the course. The 
competition in the afternoon for the 
“ Steuart ” Trophy was won by Mr. P. L. W. 
Morton, who, playing off. handicap 18, 
returned a score of 28 points against Staple- 
ford Bogey. The runner-up for the morning 
competition was Mr. F. Fletcher, and for 
the afternoon competition Mr. F. L. Black- 
well. In the absence of Mr. Higgins and 
Mr. Steuart, the trophies were presented by 
Mr. C. C. Last, chairman of the Society. 

The Society would be pleased to hear from 
any members of the plastics industry who 
are interested in joining. 


NEW STANDARD SPECIFICATION.— 
British standard specification No. 1299-1946 
covers flash-type one-way _single-pole 
tumbler-switches rated at 5 amperes and at 
250 volts, complete with switch-boxes and 
switch plates. It supersedes those parts of 
B.S.816 which relate to switches of this type 
and capacity. The specification includes con- 
structional requirements, tests for electrical 


and mechanical endurance and tests for 
current carrying capacity. Switch and switch- 
box dimensions are prescribed to facilitate 
interchangeability of switches of different 
makes in standard boxes. It is proposed to 
issue further parts of this specification cover- 
ing surface type switches and switches of 
15 ampere capacity in due course. 

Copies of the above specification can be 
obtained from Publications Department, 
British Standards Institution, 28, Victoria 
Street, London, S.W.1, price 2s. © 


INDUSTRIAL DERMATITIS.—A memo- 
randum on the prevention of industrial der- 
matitis, with special reference to the use of 
barrier substances, was issued by the Factory 
Department of the Ministry of Labour and 
National Service in March (Form 330, H.M. 
Stationery Office, 1d.). While the use of 
barrier subtances is not new, their underlying 
principle has been recognized only compara- 
tively recently. There are, however, certain 
criteria which must be satisfied if such sub- 
stances are to be satisfactory. They must 
be non-irritating to the skin, insoluble in 
liquids normally handled, non-slippery, easily 
applied, and easily removed by washing 
wthout aid of special cleansers. Some useful 
literature upon Esoban barrier cream, mak- 
ing brief reference to the plastics industry, 
has been issued by Southon Laboratories, 
Ltd. 














PLASTICS 





JUNE, 1946 


Plastics in Germany 


The New Target in Germany is the Science behind the Industries. 


The 


following are additional Notes from the Official Reports which can be 
obtained from H.M. Stationery Office 


CIOS XXXI-81.—This report deals 
with the manufacture and _ physical 
properties of “ Iporka,” which is an insu- 
lating material with a density of 0.9 Ib. 
per cubic ft. and a coefficient of heat con- 
ductivity to 0.24 B.T.U.s per sq, ft. per 
hour, per inch, per degree Fahrenheit at 
68 degrees F. “ Iporka ” is prepared from 
a water soluble urea formaldehyde con- 
densation product made into a foam by 
the use of indicated foaming agents. The 
resin foam is cast into forms (wooden 
boxes), the blocks being treated on the 
outside with coatings of synthetic resins. 


CIOS XXX-23.—This report is entitled 
“The Investigation of German Plastics 
Plants, Part 2,” and covers the works of 
the Dynamit A.G., Troisdorf, I.G. Far- 
benindustrie, Uerdingen, Dielektra A.G., 
near Cologne; Henkel and Cie A.G., 
Dusseldorf; Lettron Werk Herberts A.G., 
Wuppertal; Barmen, Bisterfeld and Stolt- 
ing, near Wuppertal; IG. Dormagen, 
Rheinisch-Westfalisches Kunststoffwerk 
G.m.b.H.; Presswerk A.G., Essen; I. G. 
Hochst, Chemische Werke Albert, 
Wiesbaden; Biebrich, Kalle and Co., 
A.G., Wiesbaden; Biebrich, Rohm and 
Haas A.G., Darmstadt. 

The most interesting items include the 
processing of polyvinyl chloride, the 
manufacture of small bearings, expanded 
plastics, P600 adhesive, melamine glues, 
cellulose tripropionate moulding and 
equipment in moulding works, silicone 
resins, and the method and depolymeriza- 
tion of polymethylmethacrylate scrap 
with the recovery of the monomer of 
about 80 per cent. Cellulose tripropion- 
ate was compounded with polyethyl 
acrylate to give a tough and flexible 
artificial leather. Appendices include 


formule and manufacturing instructions 


for phenol and urea formaldehyde resins 
and specifications for vinyl compounds. 


BIOS Report No. 364.—The works of 
Kalle and Co. A.G., Wiesbaden, 
Biebrich, were visited by the British 
Intelligence. The whole plant had 
stopped production owing to the results 
of a heavy air raid in September, 1944. 
During the war period the following 
materials were manufactured:—Viscose 


Sheet, Scotch tape, which was made 


directly from artificial viscose sheet by 
treatment of one side with a pressure 
sensitive adhesive. The latter was 
Acronyl IV, an acrylic polymer made at 
Ludwigshafen, which was stated to be 
superior to rubber. Polyisobutylene and 
polyisobutyl vinyl ether were also used. 

At these works there were also pro- 
duced viscose bottle capsules, cellulose 
acetate bottle capsules, ethoyx methyl 
cellulose, polyamide film, polyamide 
bands (made into blind cords and shoe 
laces), artificial wireglass for replacing 
window glass. 


BIOS Report No. 433.—This is an 
investigation of German plastics plants, 
part 4, comprising information on 
thermosetting resins and the processing 
of polystyrene. Most interesting are the 
descriptions of the various works of 
Bisterfeld and Stolting. Compression 
moulders of phenolic and urea powders 
and of laminated board, tube and rod. 
At the Krummel plant of Dyanmit A.G. 
the list of presses included one of 10,000 
tons with a platen size of 5 by 2 metres 
used to make conveyor belts from two 
layers of Oppanol with an inter layer of 
wire mesh: On this press 4,000 metres 
per month was claimed. 

There is also much information on the 
production of the urea and melamine 
formaldehyde moulding materials at the 
works of Dynamit A.G., Troisdorf. 
Specifications for Trolitax laminated 
paper “construction ” class are given. 
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‘Chalcedony, amethyst and white sapphire 
Warm my love with your ardent fire...’ 
(From an ancient recipe for a love potion.) 


> 


(Somer designed by Doris Zinkeisen for the International Ballet 

(Milton’s Masque of Comus.) Made by W. J. Cox (Plastics) Ltd., 

from blown “Perspex.” The stem is encrusted with semi-precious 
stones. Height 12 inches. 
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The Microscopic Examination 
of Plastic Materials 


VI.—Mouldings: (a) Fillers (Wood Flour)—contd. 
By J. H. WREDDEN, F.R.M.S. 


(Chief Chemist, Igranic Electric Co., Ltd.) 


bi the preceding article we discussed the 
conclusion arrived at as a result of the 
examination of various mesh sizes of 
wood flour made from soft woods, that 
the mesh size exhibits an optimum value 
whereby maximum strength is attained; 
coupled with this was the optimum value 
for the percentage of wood flour ‘incor- 
porated in‘the moulding powder. We 
also saw the effect of moisture 
reabsorption. 

It is now proposed to examine the func- 
tion of a filler of this type; by this is 
meant the part played by the filler par- 
ticles in the finished moulding. It is 
patent that the filler functions largely as 
a binding agent (in much the same way 
as the straw used in the making of bricks 
in ancient times, and even at present the 
hair which is used to bind plaster), as a 
result. of which the strength of the 
material is increased. This is a very 
desirable characteristic, but in order that 
the filler shall act in this capacity it must, 
of necessity, possess certain morphologi- 
cal characteristics which render it capable 
of functioning in this manner. 

Supposé we examine this function with 
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a view to developing a theoretically ideal 
shape of filler particle. We have already 
seen that the best results are produced by 
particles which are considerably longer 
than their maximum cross section. This, 
naturally, leads us to the assumption that 
the worst possible shape for a filler par- 




















Fig. 89. 





ticle would be a perfect sphere, so let us 
imagine that we have a moulding powder 
wherein the fillers consist only of tiny 
spheres of, say, silica of much the same 
size. Thus a small moulded block of this 
material would look something like the 
diagram shown at Fig. 87, when magni- 
fied, where the matrix of resin is repre- 
sented by “A” and the spherical filler 
particles by “B.” Now, supposing this 
specimen is subjected to mechanical stress 
in the direction of the arrows, then in the 
absence of any data on the behaviour of 
similar heterogeneous solids and the stress 
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Fig. 90.—Longitudinal section of soft- 
wood tracheid showing pits in transverse 
section. Mag. 600 diameters. 


distribution encountered therein under 
these conditions, it is permissible to 
assume that the greater part of the stress 
will be borne by the resin, particularly 
as there is no bonding or cohesion at the 
resin-silica interfaces. 

Thus if the specimen under considera- 
tion be stressed to fracture, we should 
expect this latter to occur where 
minimum cross-sectional areas existed, in 
some such manner as that shown in Fig. 
88. If the stress applied is compres- 
sion instead of tension, much the same 
result could be expected. 

Suppose, now, that instead of spherical 
filler particles we were able to obtain a 
filler particle in the shape of a cylindrical 
rod, having a number of annular dovetail 
grooves along its length. In longitudinal 
section it would have an appearance 
similar to that shown in Fig. 89, and it is 
not difficult to see that were such particles 
embedded in a resin matrix, any stress 
would be shared by the filler, in conse- 
quence of which greater mechanical 
strength would be expected. In the same 
way, if the filler consisted of perforated 
tubes, greater strengths would result. It 
must also be apparent that if there could 
also be some bonding at the resin filler 
surfaces, then a better product would 
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Fig. 91.—Longitudinal section of soft-- 
wood tracheid showing plan view of pits. 
Mag. 600 diameters. 


result from a levelling of the stress 
distribution. 

We may conclude from the foregoing 
remarks that in aiming at the production 
of mechanical strength, certain character- 
istics of the filler have to be taken into 
account, as a result of which it would 
appear that the fibrous filler should give 
the best results. This, of course, is con- 
firmed by practical experience. 

So far we have examined wood flours 
made from coniferous woods in some 
detail, and before leaving them let us 
examine the tracheid structure and see 
how it helps in the functioning of the 
filler, if at all. Thus Fig. 90 is a photo- 
micrograph of an element from the 
Scandinavian wood flour previously 
examined, in which we see three tracheid 
walls in the longitudinal section A, B and 
C. On the wall “B” are distinguishable 
four thickened portions as shown by 
“D”; these are the characteristic coni- 
ferous pits, previously referred to, which 
are circular in shape and occur on two 
opposing faces of a tracheid whose cross 
section is quadrilateral in shapé. As seen 
in this illustration, they are in transverse 
section, from which aspect we are able 
to gain some ideas of the thickness of the 
lignification as compared to that of the 
cellulosic wall of. the tracheid. 
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What virtually amounts to a plan view 
of the structure is seen in Fig. 91 (here 
again at 600 diametefs), in which several 
pits are seen, and at the same time a good 
view of the two unpitted walls of the 
tracheid is shown at “ A.” 

These pits possess an interesting struc- 
ture, which may quite conceivably have 
a bearing on the function of the tracheids 





Fig. 92. Fig. 93. 


as filling media. This is, perhaps; best 
illustrated diagrammatically; thus in Figs. 
92 and 93 we see one of these pits in 
section (highly magnified), from which it 
will be noticed that it consists of a circu- 
lar cavity “ A,” across the centre of which 
is stretched what virtually amounts to a 
diaphragm “ B,” made up of a thin mem- 
brane which has a central discoid portion 
“C,” very much thickened. The wall of 
the tracheid is shown at “ W.” 

The two conditions of the pit are 
explained by the fact that during the time 
the tracheid is functioning as a fluid- 
transporting member, the diaphragm 
occupies the position shown in Fig. 92, 
and, as can be seen, this consists of the 
relatively thick disc which is held in the 
middle of the perforated cavity of the pit 
by the membranous disc of the dia- 
phragm; this latter is semi-permeable and 
hence fluids may easily travel from one 
side of the tracheid wall to the other, 
taking the path shown by the arrow. 

When, however, the tracheid dies the 
diaphragm takes up the position shown in 
Fig. 93, thus sealing the aperture through 
the tracheid wall and as at this time ligni- 
fication is also completed, the whole 
structure becomes rigid. 
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Apart from these, so called, bordereci 
pits, the only other form of lignificatio;, 
found in the coniferous woods consists of 
a few sparsely spaced rectangular open- 
ings in the tracheid wall, which amount to 
nothing more or less than windows. 

So we see that, when considered struc- 
turally, the coniferous tracheid closely 
approximates the hypothetical ideal for 
filler particle structure. In this case it 
resembles a tube of rectangular cross sec- 
tion whose walls possess fairly numerous 
openings and cavities which, when filled 
with resin, offer a good key, through 
which the particle itself is enabled to 
carry a proportion of any stress to which 
the mass is subjected, thus the stress dis- 
tribution is evened out and_ higher 
mechanical strengths may be expected as 
a result. 

At the same time it should not be for- 
gotten that maximum strengths are 
obtainable only at an optimum filler con- 
tent, in the case previously quoted (see 
May article) this was 25 per cent. for a 
wood flour which was probably 80 mesh 
or thereabouts. 

One other interesting point arises as a 
result of speculation on this question of 
the shape of the filler particle. Assuming 
that the particle has the ideal shape for 
imparting strength similar to that shown 
in Fig. 89, then it also appears logical to 
assume that the material of which the 
particle was made must possess at least 
equal, if not greater, strength than the 
resin, for if the particle strength were 
lower than that of the resin, then one 
would be quite justified in assuming that 
the net result would be a lowering of the 
strength of the mixture to some extent 
although it must be remembered that 
orientation of the particles plays a very 
big part in imparting strength, as we shall 
see subsequently. 

For the present, let us take an example. 
Table 1 (April issue) gives two types of 
stress figures for a number of coniferous 
woods; these will be seen to consist of the 
fibre strength at the proportional limit 
under static bending and impact bending. 
In view of the great importance attached 
to impact strength, in so far as mouldings 











46 


lereci 
atio: i 


its of 


ypen- 
int to 


truc- 
osely 
| for 
se it 
| $ec- 
TOUS 
filled 
ough 
d to 
hich 
dis- 
gher 
d as 


for- 

are 
con- 
(see 
or a 
nesh 


as a 
n of 
ning 
for 
own 
1 to 
the 
east 
the 
vere 
one 
that 
the 
ent 
that 
jery 
hall 


ple. 
; of 
‘OUuS 
the 
imit 
ing. 
hed 
ings 











JUNE, 1946 
are concerned, it would perhaps be better 
for us to take the impact bending stress. 
In this case the fibres are subjected to a 
shock tensile stress on the side on which 
the impact occurs, therefore this figure is 
a measure.of the tensile stress in the fibres 
at that point, under a sudden application 
of load. 

It has been pointed out how the 
examples quoted vary in strength, but if 
we take an average figure for the 
strengths mentioned, it may be considered 
as being fairly representative of this type 
of wood. Thus we get an average fibre 
strength of 6,327 p.s.i. when subjected to a 
shock tensile stress. 

If we bear this figure in mind and 
examine the tensile strength of mouldings, 
we see, for example, that Fleck* quotes 
this as being 3 tons or 6,720 p.s.i. for a 
normal wood flour filled phenolic mould- 
ing. On the other hand, “ Modern 
Plastics Catalog,” 1945, quotes the tensile 
strength of unfilled resin as being 7,000 to 
8,000 p.s.i. This would appear to be due 
to the low strength of the filler and is fur- 
ther illustrated by the figures quoted by 
“ Modern Plastics Catalog” for flexural 
strength which is given as 12,000 to 
17,000 p.s.i. for the unfilled resin and 
9,000 to 12,000 p.s.i. for wood flour filled; 
also in the same publication the impact 
strength for unfilled resin is given as 0.36 
to 0.50 ft.-lb. per inch as against 0.24 to 
0.40 ft.-lb. per inch for wood filled. 

Thus do we obtain some measure of 
support for the conclusion regarding the 
effect of the strength of the filler on the 
finished moulding. It must, however, 
only be regarded as an hypothesis as the 
available strength figures for phenolic 
materials cover such wide ranges as to 
make the proving of such a theory almost 
impossible. This will be appreciated if 
the figures from various sources are col- 
lected together as in Table 1, which gives 
the figures for tensile and impact 
strengths from five different sources. The 
figures show such variations that the 
problem of proving the aforementioned 
hypothesis defies solution; it does, how- 





* Fleck. Plastics. Scientific og Technological.” 
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Table 1.—Strengths of Wood-filled Phenolics 

















Tensile Impact 
Source strength strength 
p.s.i. ft. Ib./in. 
Plastics Cat. 1945 6,500- 9,500 0.24-0.4 
Fleck (1) .. 6,327 0.2 
Warburton Brown (2). 4,000-11 ,000 0.1 -0.28 
Tucker and Roberts @) 6,000- 7,000 — 
Camm (4).. 5,000- 9,000 0.16-0.2 
(1) Fleck. ‘‘ Plastics, Scientific and Technological.” 


emple Press. 
(2) Warburton Brown. ‘‘ Handbook of Engineering 
Plastics." Newnes. 
(3) Tucker and Roberts. “Plastics for Radio and 
Electrical Engineers.” Technical Press. 
(4) Camm, Gilbert-Rolfe, Nicholas. “* 
Manual.” Newnes. 


Newnes Plastics 


ever, point to the necessity for greater dif- 
ferentiation of materials when examining 
their properties. For instance, it appears 
to be necessary in the case of wood filled 
phenolics to quote the figures relative to 
the strength of the unfilled resin used in 
material under consideration, also the 
percentage of filler, type and mesh size of 
filler, and, in the case of wood fillers, the 
kind of wood from which the filler is 
made. 

In spite of the foregoing, we have seen 
that there is some justification for arriv- 
ing at the conclusion that the final 
strength depends largely on the strength 
of the filler particle; therefore, as we 
know that the hardwoods possess 
superior fibre strengths, it is reasonable to 
conclude that the use of these woods for 
filling purposes should, if correctly 
applied, produce better results than the 
soft woods. . 

This naturally leads us to examine the 
hardwoods, as we have dealt so far only 
with the softwoods in flour form, and 
therefore a survey of some of the hard- 
woods .in similar form will not come 
amiss. On the other hand, it will help us 
considerably when it comes to identifying 
the type of filling used in a moulding. 

In Fig. 94 we see a photomicrograph of 
ash wood flour photographed at 70 dia- 
meters. This magnification is the same as 
that used for the softwood flours (see 
April issue), and therefore may be used 
for comparative purposes. 

Before proceeding with the discussio.. 
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Fig. 94.—Hardwood flour: Ash. 
Mag. 70 diameters 


of these woods, it should be pointed out 
that, with one exception, these hardwood 
flours were made in the laboratory by 
means of a very fine saw. They have not 
been subjected to any grinding operation 
and may therefore be regarded as very 


fine saw dusts, having a mesh size of 60 
to 80. This course had to be adopted 
owing to the impossibility of obtaining 
pure flours made by standard methods 


from species chosen. However, the 
method used is quite suitable for the small 
quantities involved, and also more closely 
resembles a process of true defibration 
than is the case with atrition grinding. 
The general characteristics of ash wood 
treated in this manner are well shown in 
_ Fig. 94. It will be seen that the wood 
itself is quite a dense structure, although 
it must be considered as one of the softer 
hardwoods, this, it will be remembered, 
being due to the formation of numerous 
large spring vessels which tended to 
reduce somewhat the strength obtained 
by the massively thickened tracheids. The 
fibrous nature of the particles will be 
noted, particularly the smaller ones, such 
as that shown at “A.” The bundles of 
tracheids in section such as those at “ B” 
should also be noted, as this seems to be 
a characteristic of flours made from. the 
softer hardwoods. By: this method we 
shall see one such bundle at a higher 
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Fig. 95.—Hardwood flour: Beech. 
Mag. 70 diameters. 


magnification subsequently. In general, 
however, the curly nature of the particles 
will be noted. 

If we now proceed to a somewhat 
harder species, such as beech, which is 
illustrated in Fig. 95, we see much more 
clearly how these woods break down 
We see, for instance, a bundle of tracheids 
at “ A” with a small portion a medullary 
ray, the pitting of the tracheids ‘is visible 
and is seen to be entirely different from 
that encountered in the coniferous woods, 
the pits in this case being very much 
smaller and of a different character, in 
fact, they are typical of those found in 
the deciduous woods. 

In the same way, the long thin elements 
consisting of one or two tracheids, such 
as illustrated at “B,” are. more or less 
typical structures encountered in: hard- 
wood flours made in this way. . It is this 
type of structure which is so desirable in 
a wood filler, that one wonders whether 
or not the question of method of produc- 
tion might be worth further investigation. 

However, one disadvantage of produc- 
ing these flours by means of a fine saw 
is well shown in this example by the 
small bundles of tracheids in section 
shown at “C,” these appear to consist 
of thin transverse slices, as it were, of 
tracheid bundles, which Would have very 
little strength-imparting qualities and 
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hence must be considered as undesirable 
constituents of the filler. In this particu- 
lar case, the greater proportion of the 
flour consists of these, or similar struc- 
tures, therefore it would seem that the 
saw method is unsuitable so far as beech 
is concerned. 

This will be made clear by reference 
to Fig. 96, which shows a portion of 
beechwood flour of German origin, made 
before the war and ground by conven- 
tional methods; in this case we have a 
similar mode of breakdown to that shown 
by the softwoods, as evidenced by the 
tracheids typified by those shown at “ A.” 
On the other hand, we have a tendency 
to the production of single tracheid fibres 
as shown by “B,” but we also have at 
“C” a sectionalized portion of a tracheid 
bundle, although in this case the propor- 
tion of such elements is negligible. On 
the whole, one could say that this 
conventionally made wood flour would 
make a better filling medium than that 
produced by means of a fine saw, mainly 
because the latter method tends to the 
development of too great a proportion ‘of 
the sectionalized elements which are 
obviously unsuitable, although if a flour 
could be produced which consisted 
entirely of the long tracheid elements as 
developed by the saw, then it should be 
better than one produced by grinding 


ut ’ 
ory 


Fig. 96.—Hardwood flour: Beech (pre-war 
German). Mag. 70 diameters. 
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methods, because this latter seems to 
operate more by “chopping” than by 
“ defibration.” 

So far we have only dealt with 
examples of the softer hardwoods, so now 
let us examine some of the harder 
varieties, commencing with mahogany. 
This is illustrated in the form of sawn. 
flour in Fig. 97 (again at 70 diameters) 
and from which it will be seen that the 
wood breaks down into two main types 
of element, the comparatively large 
bundles (A) and the smaller fibrous 
elements composed of two or three 
tracheids (B). Several types of pitting 
are seen, one example being at (C). 

On the whole, the prospects of being 
able to produce a satisfactory wood flour, 
so far as element shape is concerned, 
from this wood, appears to be promising, 
as there appears to be very little sec- 
tionalizing of tracheid bundles; one point 
which should not be overlooked is the 
fibre strength, which is higher than that 
for the softwoods. 

Another example of hardwood is oak. 
There are, as is well known, several 
varieties of oak ranging from red to 
white, but in general their structure may 
be considered to be similar, although 
their strengths vary. However, our 
example illustrated in Fig. 98 is the 
ordinary English oak, which is put to 





Fig. 97.—Hardwood flour (sawn) : Mahogany. 
Mag. 70 diameters. 
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such good use. The wood is dense and 
compact, containing relatively few large 
vessels, hence its proverbial strength. 

As will be seen from the illustration, 
the wood breaks down with very little 
dust, that is to say, the particles come 
away cleanly and the elements show little 
tendency to separate, as a result of which 
the sawn flour is of a fibrous nature and 
the element shape is in agreement with 
our concept of a_ strength-producing 
element. 

The flour elements in this case tend to 
be large, and it should be interesting to 
note what effect standard grinding 
methods have on this aspect. 

However, in general, it would appear 
that as the hardness of the wood 
increases, so does the tendency for the 
production of a more suitable flour 
element, also the tendency for less dust 
to appear will be noted, although it must 
be borne in mind that all these hardwood 
flours, with the exception of the German 
Beech, were produced with a fine saw, 
and whether or not the usual grinding 
methods will produce more or less dust 
remains to be seen. Unfortunately, up 
to the present time the author has not 
been able to obtain samples of these 
woods ground by standard methods. 

Having dealt with various woods of an 
ascending order of hardness, let us now 
consider an interesting example of woody 
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Fig. 98.—Hardwood flour: English oak. 
Mag. 70 diameters. 


tissue, this time not obtained from trees 
but from the familiar flax plant. It is 
not proposed at this stage to deal with 
the fibre which is extracted from this 
plant for the purpose of making linen, 
but to examine the woody residue left 
after the fibre has been-extracted. This 
residue is known as flax shive and is 
mentioned because it is probable that, 
owing to its structure and availability, it 
might prove of use as a filler during the 
present dearth of wood flour. 


(To be continued.) 








UNITED STATES RUBBER INDUSTRY 
Rubber production in the United States 
must continue to rely chiefly on synthetic 
rubber until the end of this year. That is 
the main conclusion reached in a report by 
Mr. Everett G. Holt, Commerce Department 
rubber adviser, reviewing the position of the 
U.S. rubber industry, to which reference is 
made in “ Triangle,” the house organ of the 
Goodyear Tyre and Rubber Co., Akron. 
Productive capacity for synthetic rubber 
appears to be more than ample to meet all 
demands this year. Imports of natural 
rubber, although increasing, will fall far short 
of total rubber requirements. The only 
short-term course for the U.S. to follow is 
to produce the amount of synthetic rubber 


needed for present requirements until the 
shortage of natural rubber ends, meanwhile 
using natural rubber “ producently.” The 
British-Dutch-French Rubber Study Group in 
November, 1945, estimated that approxi- 
mately 625,000 tons of natural rubber from 
all sources would be received by consuming 
countries in 1946. If this figure is reached, 
the U.S. is expected to obtain up to 300,000 
tons by allocation, Declining shipments 
after 1946 are to be expected. 

Amounts of natural rubber from the Far 
Eastern countries liberated from Japan will 
depend on how quickly their completely dis- 
rupted economic structures can be restored. 
In Malaya, and probably in Sumatra, actual 
shortage of labour is expected to hamper 
severely the revival of production on estates. 







































































PLASTIC HANDBAGS 
Fovivol of Cotowr 


LACE HANDBAG 


BEAUTIFULLY COLOURED PLASTIC 
COATED YARNS ARE CLOSELY WOVEN 
INTO LACE BRAID OF SUITABLE DESIGN 
AND SEWN TOGETHER TO FORM 

THE BAG 

FRAME SAME AS BELOW 





PLAITED HANDBAG 


EXTRUDED STRIPS OF SEMI-RIGID ATTRACTIVE RIGID FRAME MOULDED 
ACETATE-BUTYRATE OR P.V.C. ARE FROM ACRYLIC OR POLYSTYRENE IN 
SO DESIGNED AS TO INTERLOCK TRANSPARENT PASTEL SHADES 


ar WF — 


HANDLE OF EXTRUDED P.V.C. RIBBON. 


ORIGINAL DRAWINGS AND SPECIFICATIONS FROM THE PLASTIC Ri 


FLAS’ 


-~ 
- 





OVEN 
JESIGN 
MOULDED HANDBAG 
ULDED RIGID INJECTION MOULDED SQUARES THE FRAME IS STAMPED 
!NE IN FORM THE BASIS OF THIS MODERN THER PIO e i SHEET 
HANDBAG WITH CROSS THREADED WITH METAL POWDER 
STRIPS OF FLEXIBLE EXTRUDED P.V.C METHOD THROUGH A [ 


THE PLASTIC RESEARCH LABORATORIES OF GEORGE B. E. SCHUELER, CONSULTAD 
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IS STAMPED AND SHAPED FROM 
STIC SHEETING AND SPRAYED 

L POWDER BY FLAME GUN 
IROUGH A DECORATIVE STENCIL. 


CONSULTANT. 
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LETTERS TO 


Plastics Bibliography 

For the classification of the ever- 
increasing bibliography of plastics, a 
centre of documentation has been created 
in Belgium, the organization and activity 
of which are described in a brochure. 

The code has already been published 
in Dutch and in French; an English edi- 
tion is preparing and will be ready in the 
near future. 

We should be much obliged if you 
would kindly mention in your esteemed 
periodical the creation and activity of the 
C.D.K. (Central Service of Documenta- 
tion Relating to Plastics). 

CENTRALE DOCUMENTATIEDIENST 
INZAKE KUNSTSTOFFEN. 

78, Av. Reine Elisabeth, 

St. Nicolas (Waas), Belgium. 








Moisture-proof Packs 

We have read with interest your 
articles dealing with moisture-proof 
paper packs. For the past year or so we 
have been producing plastic-coated paper 
and it is thought that your readers would 
be interested in knowing of our products. 

During the war the bulk of this 
material was taken by the Ministry of 
Supply as conforming to Specification 
CS.2193 for grease-proofness. Since the 
plastic used is a solution of co-polymer 
of polyvinyl chloride acetate, it follows 
that our products possess outstanding 
water resistance and immunity from 
attacks by dacids and alkali solutions. 
The coated papers are glossy, and since 
they are completely odourless and taste- 
less they cannot in any way affect the 
most delicate foodstuffs or other con- 
tents. Any colour finish can be offered 
and, without the use of colour matter, the 
finish possesses high clarity. 

The natural toughness and strength of 
the co-polymer imparts a very greatly 
increased tensile strength to the paper. 
If heat sealing is not convenient, good 
strong joints can be made with a solution 
of the co-polymer itself. 

We have developed a special technique 
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for dealing with the production of these 
materials and they are offered in rolls 
300 yds. long, 60 ins. wide, at the cost of 
4d. per sq. yd., single coated, and 54d. per 
sq. yd., double coated. 
LEONARD STACE, LTD. 
Cheltenham. 


Plastic Mushrooms 
Sir,—We are anxious to contact manu- 
facturers of darning “ mushrooms.” Can 
you kindly put us in touch with any firms 
likely to serve our requirements? 
A. E. PzRKINS (RAYLEIGH), LTD. 
69, High Street, Rayleigh, Essex. 


Transparent Containers 


Sir,—Further to our conversation on 
the telephone this morning, I should be 
grateful if you would indicate the pos- 
sible source of supply for “ Cellophane ” 
boxes. The boxes are required for our 
florist shop, for the delivery of bouquets, 
sprays, etc. The quantities needed are 
not large; a typical size would be 4 ins. 
deep, 8 ins. wide, and 16 ins. long. The 
structure need only be very simple and 
sufficiently rigid to enable convenient 
handling. 

GROSVENOR House (PARK 
LANE), LTD. 


Porous Castings 
Sir,—Would it be possible for you to 
recommend to us a “ Plastics” firm who 
may assist us with the following problem? 


In preparation for a series of tests on 
concrete cylinders under fluid pressure, 
we anticipate that a hydraulic fluid, which 
may be either oil or water, at a pressure 
of 5,000 lb. per sq. in. will penetrate into 
the surface pores of the concrete and 
cause disintegration prior to the normal 
elastic failure of the cylinder. 

We wondered whether the plastic 
industry could assist us in finding a fairly 
rigid material which could be applied to 
the surface of the concrete and seal up 
G 
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all the pores and to enable a fine and 
impervious surface to be obtained with 
grinding. 

THE CEMENTATION Co., LTp. 
Doncaster. 


[Epitor’s Notre.—We have not heard that 
synthetic resins have been employed with 
concrete, but the problem is analogous to 
the sealing of porous metal castings which 
was adopted so successfully and widely 
during the war. This process was 
developed especially by Bakelite, Ltd., to 
whom application should be made. Such 
a resin would, of course, conform to the 
alkalinity of the concrete.] 


Plastic Belt 


Sir,—While travelling in Sweden we 
bought the enclosed men’s belt made of 
transparent flexible plastic. Can , you 


identify the material, and can you give 

us the name of the manufacturers? It 

was retailed at the equivalent price of 5s. 
W.C. and Co. 





{Epiror’s NoreE.—Judging from the lovely 
feel, the transparency and flexibility, and 
from the similarity to a pair of braces we 
once possessed, it is of Vinylite, the trade 
name of the vinyl plastic made by Carbide 
and Carbon Chemicals Corporation, 30E, 
42nd Street, New York. We understand 
that it will be manufactured in due course 
in this country.] 


Stitching P.V.C. 
Sir—In the manufacture of raincoats 
we are having difficulty in stitching p.v.c. 
sheet. The trouble is rather intermittent 


on the actual machine, the material tend- 
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ing to “catch” and make “ ruches,” but 

another defect is the tearing of the stitch 

on stretching. Can you give any help? 
Manchester. A.C. and Co., Ltp. 


[Eprtor’s Note.—As we have already 
pointed out in these pages, the first essen- 
tial is to purchase p.v.c. of the highest 
quality and a properly compounded sheet 
that is perfectly “dry.” However, this is 
not the only criterion, since much of the 
trouble is due to “drag” between the 
surface of the plastic sheet and the steel 
face of the sewing machine. Insertion of 
paper between gives an improvement, but 
interferes with the work. Better results 
are obtained by blowing talcum powder 
on both surfaces. We believe special 
sewing machines are available now for 
overcoming some of the troubles, pro- 
ducing a_ so-called “elastic” stitch. 
Obviously another and better solution to 
the problem would be the production of 
high-strength p.v.c. This can be done, 
and, indeed, has been, by the orientation 
of the macro-molecules after leaving the 
calender by stretching the sheet in two 
directions. Comment on this appears in 
our pages dealing with C.I.0.S. reports.] 


Remoulding Battery Cases 

Sir,—Could you inform us if Gilsonite 
plastic material, used in manufacturing 
motor battery containers, can be 
remoulded? We have found it to soften 
to a putty-like substance in crude benzol 
and wondered if any chemical would 
harden it again so that broken cases 
could be remoulded. We would be grate- 
ful for any information on this, or the 
address of any firm who make Gilsonite, 
as we wish to manufacture our own con- 
tainers, and are desirous of getting in 
touch with firms who can_ supply 
machinery and material or process for 
remoulding broken Gilsonite cases. 


Wexford. T. G. HEMMING. 


[Epitor’s Note.—Gilsonite or other bitu- 
minous compositions can readily be 
remoulded. The process, however, cannot 
be done by softening with benzol, since 
it would have to be removed. The method 
is to heat in jacketed pans with Merrill 
fluid heating, using oil or other media. 
The hot mixture is then made into slabs 
or sheets and moulded.] 
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CHEMICAL RESEARCH EXHIBITION 


N exhibition of some achievements of 

British chemical research, organized by 
Imperial Chemical Industries, Ltd., was 
opened to the public at 22, Lower Regent 
Street, London, S.W.1, on June 5, Sir Robert 
Robertson, P.R.S., presiding. It will remain 
open until June 28. 

Eight outstanding discoveries, made or 
developed during the period of the war, are 
presented. To have covered the whole field 
of chemical research was impracticable; 
attention has, therefore, been focused on 
those examples which are not only notable 
as major scientific achievements, but which 
also hold out promise of benefit to man- 
kind. Plastic materials are widely used as a 
decorative medium, even where the particu- 
lar exhibit is not directly an application of 
plastics. Sulpha drugs, penicillin, and palu- 
drine, for the treatment of malaria, are 
typical of chemical achievements in fighting 
disease; methoxone is _ representative " of 
chemistry’s contribution to the discovery of 
a selective weed-killer; gammexone, for the 
destruction of insect pests. 

“* Perspex ” and polythene are conspicuous 
as two plastics brought to perfection by the 
exigencies of war. It is pointed out that 
polymethyl methacrylate, the material from 
which Perspex developed, was originally pro- 
duced so far back as 1930 as an interlaying 
medium for safety glass, in which connection 
it did not prove satisfactory to the extent 
anticipated. Popular conceptions of the 
“polymerizing” property of methyl metha- 





crylate are displayed, as also in the exhibit 
relating particularly to uses for polythene. 
Apart from reference to the use of “ Per- 
spex”’ as a glazing material for the turrets 
of fighting aircraft, there are demonstrations 
of its potentialities for industrial and domes- 
tic purposes, such as corrugated sheets for 
roof lighting, prisms and lenses, surgical and 
dental equipment, and fancy goods for the 
home. Regarding polythene, there is refer- 
ence to: war-time uses in telephones, radio, 
and submarine cables, and as a waterproof 
packing for sensitive drugs. 

An interesting exhibit relates to Ardil, 
so named because this synthetic fibre 
was developed at the I.C.I. laboratories at 
Ardeer. The protein, consisting of long 
chains of amino acids linked together, is 
extracted from the groundnut which grows 
abundantly in many parts of the’ British 
Empire. This protein is made into a solu- 
tion, which is then forced through the fine 
holes of a spinnerette into an appropriate 
bath, where it thickens into a fine thread, 
which, although not a substitute for wool, 
nevertheless serves in a complimentary role. 
The fibre can be used in conjunction with 
wool to produce lighter fabrics, or in union 
with cotton or rayon, giving warmth, resi- 
lience, and crease-resistance to the mixture. 
Although Ardil does not felt in the same 
manner as natural wool, due to absence of 
the scaly part of the wool fibre structure, 
it may be felted by a process of applying 
gentle heat and pressure. 
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Employs Plastics 


GENERAL ENGINEERING 


on 


qas Micarta journal 
guards, hinged or 
threaded, provide a 
satisfactory method to 
protect finish ground 
shaft journals. The 
hinged guards are used 
usually on the pinion 
end, the threaded 

commutator end. 





the 


guard 
(“ Materials and Methods,” 1946/23/481.) 
Laminated sheet plastics and Vinylite for 
tooling purposes has been reviewed for 


on 


its general engineering uses. (‘ Modern 
Machine Shop,” 1945/18/192, abstracied 
“Materials and Methods,” 1946/23/510.) 
Metalite consists of thin sheets of, high- 
strength aluminium alloy, separated by a 
thick, low-density core of balsa wood and 
bonded firmly together. The grain direc- 
tion of the balsa wood is perpendicular 
to that of the metal faces. (‘ Automoiive 
and Aviation Industry,” 1946/94/ 160.) 
Cork-rubber mixture supplied as 
“tailored” material is treated generally 
in “ Engineering Materials,” 1946/4/315. 
Plastiform is a combination of thermo- 
plastic and ceramic; it is prepared for 
casting by melting in a double boiler and 
can be melted or remelted innumerable 
times without additives and becomes fluid 
above 240 degrees F. (“Scientific 
Americ:n,” 1946/174/226.) Phenolic 
laminates are already being used for 
carbide tipped gear hobs_ especially 
designed for the purpose. (“Tool and 
Die Journ.,” 1946/12/84, 102.) Plastics 
are being increasingly used as engineering 
material. (“ Materials and Methods,” 


1946 / 23/982) ASTM Specifications on 
plastics have been published in data-sheet 
facts in 
1946 /23/ 


summarized file 
and Methods,” 


form as 
** Materiais 





1,047. Portable plastic-coating melting 
tanks for the protective coating of plugs, 
gauges, etc., have been developed by 
Aeroil Products Co. (“ Materials and 
Methods,” 1946/23/1,125.) Nylon is 
now being used as valve-seat material for 
compressed air, as it can stand any 
pressure. (“Materials and Methods,” 
1946/2/1,200.) Machining data on phe- 
nolic plastics has been published by the 
Durez Plastics and Chemicals Inc.; all 
aspects of machining Durez plastics, i.e., 
plastics of the thermosetting type, are 
covered. (‘ Tool and Die Journ.,” 1946; 
12/157.) Location of inserts for plastic 
moulding is discussed by H. Pry in 
“Machinery” (London), 1946/ 68/593. 
Plastic preform presses, adapted to pro- 
duce a wide range of shapes and sizes at 
high speed, have been developed by 
Defiance Machine Works Inc., Ohio. 
(“Tool and Die Journ.,” 1946/12/98.) 





CHEMICAL 


Structure and orien- 
tation in thin films of 
polythene has _ been 
investigated by 
A. Charlesby at the 
Imperial College of 
Science, using electron 
diffraction methods. 
; (Proc. Phys. Soc., 
1945/57/496.) The same investigator has 
also published an account of the effect of 
temperature on the structure of highly 
polymerized hydrocarbons (polythene), 
the temperature range extending from 
that of liquid oxygen to melting tempera- 
tures. (Proc. Phys. Soc., 1945/57/510, 
518.) Acid-resisting Teflon, a new plastic 
developed by The Dupont Co., resists 
acids which attack gold. The material is 
claimed to maintain form and strength 
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at elevated temperatures. At present, 
production is confronted with some diffi- 
culties and higher costs. (“ Econ. Vor- 
lichting, 1946/Apr. 16/588.) Thiophene, 
a petroleum derivative, reacts with alde- 
hydes under suitable reaction conditions 
to form thermosetting resins. In the con- 
densation of phenol with aldehydes, it is 
possible to replace phenol with thiophene 
in any proportion. Formerly highly 
priced, thiophene is now produced at 
reasonable commercial costs. (“ Scientific 
American,” 1946/174/215.) A summary 
of recent work on Casein reported from 
Switzerland appears in “ Chemical Age,” 
1946/54/521. This report deals chiefly 
with the determination of formaldehyde, 
the water-absorption capacity of various 
hardened and _ unhardened  caseins, 
influence of temperature, and the pre- 
paration of acetyl casein. 





- “MISCELLANEOUS 
Polythene moulding 
data are contained in 
an illustrated article 
on thermoplastic 
material. (‘‘ Practical 
Engineering,”  1946/ 
13/398.) The possi- 
bilities of the non- 
inflammable, odourless 
Catalin (cast phenol-formaldehyde) for 
fancy jewellery have -been briefly 
described (““Gemmologist,” 1946/15/56.) 
Typewriters made from plastics are to be 
produced by two Bavarian firms; the sales 
price is said to be Rm. 62 (about £1 10s. 
at present rate of exchange!). (“ Polyt. 
Tijdschrift,” 1946/1/13a.) Lacquering of 
phenolic mouldings, and the electro- 
chemical plating of plastics, is briefly 
touched in a reader’s query in “ Practical 
Engineering,” 1946/13/416. Transparent 
Tenite plastic forms the half-pint barrel 
of a new oiler and sprayer, which pro- 
vides visibility of the liquid level within 
the can, combined with toughness and 
impact strength. (“ Scientific American,” 
1946/174/231.) Plain and laminated felt 
seals for the retention of grease and oil, 
and exclusion of dust, fume or moisture, 
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are described by W. H. Lehmberg, who 
also gives data regarding design in an 
illustrated survey. (“ Product Engineer- 
ing,” 1946/17/209.) Germany’s Plastics 
Industry during the war years is sur- 
veyed in an illustrated article based on 
the reports of Army and Civilian investi- 
gators. (“Product Engineering,” 1946/ 
17/218.) Plastic grommets of special 
non-inflammable Lumarith are being 
made by Victory Manufacturing Co., 
Pasadena. Harmonious lighting systems 
are provided by use of plastics in 
combination with light sources. 
(“ Scientific American,” 1946/174/ 197.) 
Baby carriages are being covered with 
Terson, a_resin-coated fabric which 
resembles leather, manufactured by Athol 
Manufacturing Co. (“Scientific Ameri- 
can,” 1946/174/200.) Polystyrene is now 
being used extensively in refrigerators. 
(“ Scientific American,” 1946/174/200.) 
Lucite Monomer is employed for impreg- 
nating thin sections of friable rocks that 
cannot be shaped or mounted for 
polishing without preliminary treatment. 
Polymerization of this agent is accom- 
plished overnight by accelerated heating 
and use of sand filler around specimen. 
After specimens are mounted with Lake- 
side No. 70 thermoplastic cement, thin 
sections’ are cut rapidly and evenly to 
about 0.08 mm. or less on a specially 
built diamond saw, instead of grinding 
away the excess rock with coarse abra- 
sives. Finishing down to 0.03 mm. is 
<ccomplished by hand on a power lap or 
glass plate; alternatively, sawn sections 
are placed in adjustable holders on polish- 
ing machine for finishing and polishing. 
(“Economic Geology,” 1946/41/166.) 
Plastic slide rules, with easy-to-read 
graduations, are being made by the 
Frederick Post Co., Chicago. (“ Machine 
Tool Blue Book,” 1946/42/295.) Flexible 
plastic tubing with unusual heat-resisting 
qualities, known as Fibron, has been 
developed by Irvington Varnish and 
Insulator Co. (“ Machine Design,” 1946/ 
18/182.) Polythene watch-straps are 
being produced by Pla-Safe Plastics Cor- 
poration; phonograph records of Durafiex 
by Majestic Records Inc. 
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Plastics for Industrial Plant 
Contacting Chemicals 


FROM the constructional engineering 
aspect there is favourable outlook for 
any plastics which takes rigidity of shape 
and simultaneously acquires considerable 
strength; if, further, there is notable 
resistance to the corrosive action of 
chemicals, that material may well serve 
an urgent need in making equipment 
which. is normally in contact with chemi- 
cals, not only at chemical works strictly 
speaking, but also and much more widely 
in diverse industries which are consumers 
of chemicals. : 
Chemicals are now used in processing 
a far greater number of commercial pro- 
ducts than would appear at a casual sur- 
vey. Very often the eye reaches no 
farther than the horizon of textile dye- 
ing, bleaching, mercerizing and like 
treatment; rayon manufacture and related 
aspects of the cellulose industry; metal 
pickling by acid, and the electro plating 
of metal parts; wholly disregarding many 
other directions in which industries have 
their corrosion troubles by employment 
of acid, alkali, or other chemicals. Yet 
while it is not presumed that the maker 
of a new synthetic resin or any manufac- 
tured form of plastic will lack enterprise 
in searching for wider markets, it must 





Fig. 1.—Etch basket made of Tufnol for 
use in the plating industry (Tufnol Ltd.). 





By C. H. BUTCHER 


be admitted that the potential user is 
sometimes a little hesitant to investigate, 
although as regards industrial plant, users 
are in a better position to know what 
plant troubles exist, and can point out 
those directions where there is need of a 
remedy to change the existing state of 
affairs. Apart from that, it is consistent 
with good foresight that the available 
range of plastics be considered as being 
likely to offer suitable constructional 
material for new equipment when corro- 
sion troubles have to be faced. 

Some plastics, of course, may really 
have little prospect from the chemical 
engineering outlook; by their chemical 
nature alone, they may be unsuited. But 
even when a particular material in simple 
moulded form does exhibit disadvantages 
which prevent wide usage in spheres of 
possible employment, it frequently 
happens that there is some marked 
change in quality when that same plastic 
is available as laminated material, or is 
otherwise modified by different fillers. In 
this connection let it be remembered that 
the filler does more than merely increase 
the bulk of the moulded plastic, with a 
saving of synthetic resin. In certain cases, 
at least, it appears that filler and resin 
enter into a more intricate bond, as future 
X-ray analysis is likely to reveal in detail, 
and that the ultimate properties of the 
moulded plastic are governed to a large 
extent by this peculiar relationship. 

Among the accompanying illustrations, 
Fig. 2 shows an acid exhaust fan, 4 ft. 
6 ins. diameter, designed to run at a speed 
of 450 r.p.m., made completely from cor- 
rosion-resisting Tufnol with the excep- 
tion of ball bearings and the covered 
spindle. Each of the six blades of this 
fan weigh only 5? lb. and effect a cor- 
responding saving in power consumption 
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apart from avoiding corrosion trouble 
when working in a current of acid-laden 
air. The Tufnol chain and jockey wheel 
(Fig. 3) forms part of the equipment in 
the descaling plant at a steelworks, where 
it is immersed in a 1 per cent. solution of 
boiling hydrochloric acid and has to 
transmit a straight pull of 480 lb. as a 
working load, using a chain 100 ft. in 
length. Dipping skips or baskets, as 
shown in Fig. 1, also made of Tufnol, are 
in use at electro-plating plant. 

In this field of “‘ chemical engineering,” 
the laminated plastic considered apart 
from the common moulded form, has 
advantages which promise much wider 
employment in contact with chemicals. 
A study of the mechanical and physical 
data for the simplest phenolic resin incor- 
porating wood flour, fabric, or asbestos, 
likewise with the alternative of paper or 
fabric for laminated forms, gives con- 
firmation of the extent to which proper- 
ties may be changed. For instance, 
whereas certain pure hardened resins and 
moulded forms incorporating either wood 
flour or fabric may be found capable of 
good service at a temperature of 120 
degrees C., the related product using 
asbestos as the filler will possibly with- 
stand constant use at 190 degrees C., and 
a special grade may prove satisfactory at 
temperatures as high as 245 degrees C. 
Using alternatives among the available 
choice of fillers, there can be marked 
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Fig. 2 (left)—Fan with Tufnol blades for 

use in corrosive atmosphere; overall 

diameter 4 ft. 6 ins., weight of each blade 
53 Ib. (Tufnol Ltd.). 


Fig. 3 (below).—Jockey wheel made from 
fabric Tufnol, with part of Tufnol chain 
(100 ft. long) operating in boiling 1 per 
cent. hydrochloric-acid solution at steel 
descaling plant (Tufnol Ltd.). 





improvement in mechanical properties on 
ageing, yet as regards resistance offered 
generally against the action of chemicals 
the greatest advantages appear to be 
secured by very careful selection of the 
filler, even to the extent of considering 
minute variations in quality for any one 
filler. That was one direction where so 
much improvement was made in the 
material known as Haveg, which, at its 
inception in Germany 24 years ago ,by 
the Siureschutz Gesellschaft, was re- 
garded as something distinctly novel for 
the construction of a chemical plant. 
Subsequently this material was manufac- 
tured outside Germany. In the United 
States, the Haveg Corporation are now 
making plant under that name. In 
England, developments have also brought 
continued improvemeft, and plant of 
closely related type, under the name 
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Keebush, is a specialized production of 
the Kestner Evaporator and Engineering 
Co. Ltd. As originally introduced under 
the name Haveg, this type of plant con- 
struction material was essentially thermo- 
setting phenolic resin, in which washed 
and specially treated long-fibre asbestos 
was incorporated in amounts varying 
from 25 to 60 per cent. according to the 
intended use of the equipment. 

Plastics, unlike metals, do not com- 
monly corrode; but they vary consider- 
ably in the resistance which they offer 
against deterioration in contact with 
chemicals. This aspect of chemical 
engineering use is fully realized and 
understood by the makers, and much is 
done to provide an alternative choice of 
grades to meet exacting conditions of 
usage. As regards Tufnol, diluted acids 


have no more effect than water, but acids 
stronger than 20 per cent. sulphuric acid 
have definite action, while nitric, chromic 
and other oxidizing acids have to be 
avoided; likewise only caustic soda or 
potash stronger than 3 per cent. for hot 


solutions, or 5 per cent. for cold solu- 
tions, cause injury. In the case of Kee- 
bush, while the standard grades M and A 
offer good resistance to a wide range of 
acids, bases, solvents and salts in solu- 
tion, there is also grade G, which, addi- 
tionally, is resistant to hydrofluoric acid 
fluosilicic acid, fluorides and fluosilicates, 
and another grade, LK, which has 
marked satisfaction in contact with 
caustic alkalis. 

Even when certain chemicals are not 
without slight action, it does not follow 
that use of a particular material is nar- 
rowly restricted. Both toluene and 
glacial acetic acid cause Keebush to swell 
slightly, yet the resulting defacement is 
not serious and does not greatly hinder 
the use of this material in chemical 
engineering. There is also much that can 
be done to adapt a particular process to 
the properties provided by the material. 
For instance, crystallizing vats made of 
Keebush are quite satisfactory for use in 
the manufacture of aniline hydrochloride 
when first subjected to the action of 
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hydrochloric acid to inhibit subsequent 
attack by aniline. 

The larger suppliers of synthetic resin 
moulding powders, on their part, have 
gathered a considerable amount of 
experience in this aspect of employment, 
and are able to make useful suggestions 
when a prospective user is willing to 
co-operate in revealing all possible infor- 
mation applying to conditions in the 
intendéd process use or situation. Such 
firms as Bakelite, Ltd., maintain a 
research department to develop moulding 
powder formule to assist the prospective 
users when working under difficult con- 
ditions in contact with chemicals, and 
this may be said for other sources of 
plastics used as_ plant-construction 
materials. 

Almost invariably plastics are non- 
conductors of electrical current; still more 
important from the chemical engineering 
use, they induce no galvanic action when 
two different types are in surface con- 
tact. This overcomes one of the out- 
standing troubles of plant construction, 
distinct from corrosion which is directly 
due to action of chemicals. The galvanic 
corrosion which is likely to occur when 
two dissimilar metals are in contact, as 
with the flange of a vessel made of one 
metal and bolts of another, can be 
serious. Making use of the increased 
strength of laminated materials, it has 
been possible to provide bolts and nuts 
which usefully find employment in over- 
coming this corrosion trouble when metal 
is still used for the shell of plant. Tests 
on l-in. bolts have shown an average 
breaking load of 6.7 tons per sq. in. for 
such a plastic selected at random. 

The fabric laminated form of plastic, 
with increased: resistance -against 
mechanical shock, finds good use for the 
construction of spur wheels, pinions, and 
bearings, especially when there is neces- 
sity to work in a chemical environment. 
Such accessories have been installed at 
electro-plating works, where the only 
lubricant has often been the acid in which 
they are immersed. Among available 
materials Tufnol is made by Tufnol, Ltd., 
Jablin by Moulded Components (Jablo), 
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Phenol-formaldehyde 
moulded 
Phenol-formaldehyde 


cast 
Phenol-formaldehyde 


laminated 
Urea-formaldehyde 
moulded 
Urea-formaldehyde 
laminated 
Polyvinyl 
chloride-acetate 
Polyvinyl 
butyrate 
Polymethyl 
methacrylate 
Polystrene 
moulded 
Cellulose 
nitrate 
Cellulose 
acetate 
Ethyl 
cellulose 
Phenolic resin 
cold-moulded 








Sulphuric acid 30% 
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Sulphuric acid 3% 








Nitric acid 10% 





Hydrochloric acid 10% 








Acetic acid 5% 





Oleic acid 
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Caustic soda 10%, 
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Ammonium hydroxide 10%. . 





Sodium carbonate 2% 





Common salt 10% 





Hydrogen peroxide 3% 
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Ethylene chloride 





Carbon tetrachloride. . 








Toluene 
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This chart points to the suitability of different plastics for contact with the chemicals specified. It is based on 
data obtained by immersion for seven days at 25°C., as reported in a paper published by the American Society 
for Testing Materials, June 24, 1941. 


Ltd., and Paxolin is a product of Micanite 
and Insulators Co., Ltd. Gears made of 
Jablin L, which has a tensile strength of 
14,000 Ib. per sq. in., and with a 1-in. 
cube compressing only 2 per cent. under 
a load of 11,200 Ib. per sq. in., are claimed 
to be resistant to sulphuric acid sp. gr. 
1.18 (approximately 22 degrees Bé., or 
25 per cent. strength), and caustic soda 
sp. gr. 1.06 (approximately 8 degrees Bé., 
or 5 per cent.). Such gearing is almost 
silent in operation, and with the further 
advantage of resisting the usual types of 
corrosion it advantageously replaces 
“metal in all situations where gears are 
likely to come in contact with chemicals. 
In certain spheres of usage for those 
plastics which have marked resistance to 


chemical action, there are also other 
advantages. Such materials permit the 
construction of equipment which is dis- 
tinctly lighter in weight than that com- 
monly made of metal (excepting the use 
of aluminium and related light ‘metal 
alloys). Incorporating suitable fillers or 
in laminated form these materials avoid 
the troubles which are likely to arise in 
coating or lining the surface of a 
chemical vessel with the pure resin so far 
as that offers means of providing chemical 
resistance for the metal base. In other 
words, instead of lining the vessel it 
proves more advantageous to make that 
vessel wholly of a suitable plastic which 
derives additional strength from its 
laminated structure, or of cold-moulded 
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thermosetting plastic incorporating a 
filler, which is subsequently heat-treated 
to render the material immune to further 
alteration of shape. 

In this sphere of usage the plastic 
bucket and dipping jug show distinct 
advantage over the usual metal construc- 
tions (even in those cases where metal can 
be used and there is no question of 
serious corrosion), and certainly so if 
compared with a lead-lined bucket or a 
jug made of acid-resisting chemical 
stoneware. Keebush, for instance, sp. 
gr. 1.6, is one-fifth of the weight of iron, 
which is a great concession in con- 
tinuous handling and also in transport 
from point to point about the works. 

Even in the early stages of usage it was 
found that although the lining of a vessel 
with certain plastics offered good chemi- 
cal resistance, there might be trouble 
when blisters were caused by the escape 
of vapour from the solvent which was 
necessary for applying the plastic lining. 
Difference between the thermal expan- 
sions of metal and plastic might also be 
so wide that resulting internal stresses 
caused the lining to separate from the 
metal shell of the vessel. Made wholly 
of plastic, either moulded or laminated, 
however, these troubles do not occur. 

Any plastic to be used for the construc- 
tion of chemical and allied plant must 
be capable of withstanding temperature 
to a degree dictated by its prospective use, 
which may be that of a reaction kettle, 
boiling tank, pickling vat, dyeing equip- 
ment, or perhaps a steam injector. Con- 
sidering such situations generally, the 
material in its finished form must be 
capable of safe use with steam pressures 
up to 10 Ib. per sq. in., i.e., a temperature 
of at least 115 degrees C., but preferably 
up to 130 degrees C. (equal to 25 Ib. per 
sq. in. gauge pressure). 
ment, as now supplied in the United 
States, is claimed to be satisfactory for 
continuous use at temperatures up to 130 
degrees C. Indifference to the same tem- 
perature, with sudden changes involved, 
is also claimed for the normal grades of 
Keebush, which are obtainable in Eng- 
land. But apart from being unaffected 
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by rapid temperature changes, the 
material must show no sign of cracking 
when exposed alternately to high and low 
temperatures. Rapid change of tempera- 
ture may be an important feature in 
speeding up a process for completion of 
the reaction with favourable yield of pro- 
duct, or perhaps merely for the rapid 
attainment of an end in view, avoiding 
side reactions. Rigid economy in heat 
may also demand that the material be a 
good heat insulator, not only for avoid- 
ing losses by radiation but with the added 
advantage of permitting convenient 
approach to tanks containing’a large bulk 
of hot liquid. 


A corrosion-resisting material must also 
have a tolerably homogeneous structure; 
superficial damage will not then entail 
entire destruction of the vessel, whereas 
mere lining, once badly damaged, easily 
brings the useful life of a vessel to an 
end in absence of facilities for repair. A 
smooth, jointless surface, which is not 
only non-absorptive but one easily 
cleaned by washing, is alsd desirable for 
vats used in textile dyeing, where there 
may be the need to make quick changes 
from one colour to another without 
increased costs due to loss of time in 
cleaning the vats. The smooth surface of 
plastic also provides for the easy and 
complete removal of crystals from a 
crystallizing vat; plastics are favoured for 
such equipment, as the very nature of the 
surface prevents the adherence of crystals, 
whereas a smooth surface alone does not 
do this, as experience shows when 
crystallizing certain metallic salts in metal 
vats which have a reasonably smooth 
interior. | 

Plastics, generally, have another not- 
able advantage; unlike metals, they exert 
no catalytic influence, and can safely be 
used in the construction of equipment for 
the manufacture of colours and other 
organic products where very slight 
adverse conditions are likely to give 
minor alterations of shade, or may even 
be hazardous in causing the explosion of 
a highly sensitive salt. 


(To be continued.) 
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In previous, issues, the author, described the 

general and particular properties of those 

resins and their applications. He continues 
with the methods of testing them. 


ers were made on a variety of sur- 
face types, using steatite ceramic end 
plates of tuning coils. They are illus- 
trated in Fig. 19, together with coil 
formers, rings and posts. These plates 
were 3 ins. square, } in. thick. A bolt 
in the centre hole formed one electrode, 
while the second was provided by two 
bolts on each side connected together, 
each at 1 in. spacing from the centre 
electrode. This gave four parallel paths 
over the surface, and offer four types of 
surface, viz.:— 
1. Unglazed steatite, no treatment at 
all. 
2..Unglazed _ steatite, 
ceresin wax. 


treated with 








Fig. 19.—Types of treated steatite ceramics. 
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3. Unglazed steatite, treated with the 
vapour of methyl chloro silanes. 

4. Glazed steatite of specially manu- 
factured grade. 

The tests were made under two sets of 

conditions., i.e.:— 

A. Pre-cooled to — 10 degrees C., then 
subjected to 100 per cent. 
humidity at 25 degrees C. and 
measured in that humidity as 
water droplets actually condense 
on the surface. 

B. No pre-cooling, but directly sub- 
jected to 100 per cent. humidity. 
This procedure is not nearly so 
reproducible as A. 

The test results are reproduced in 
Table 5. Further, a summary of results 
on other glazed surfaces is given in 
Table 6. 

The uniformity of the process under 
factory conditions was shown by analys- 
ing test results on one component. A 


Table 5.--Tests on Ceramic End Plates. 


A. Precooling+100% relative humidity 25°C. (Dewpoint 
conditions, with droplet condensation). 





Resistance megohms Resistance megohms 





3. Unglazed, methyl- 
chloro-silane-treated— 
200,000 


>200, 
>200,000 
$200,000 

Ave. >200,000 


1. Unglazed, untreated— 


ee 
oun 


Ave. 1.4 


4. Glazed, no other treat- 
ment— 

120 15 

170 70 

Ave. 230 


2. Unglazed, waxed— 
400 








B. No presnetng-+eperan | ae relative humidity 














3. Unglazed, methyl- 
130 chloro-silane treated— 
650 > 200,000 
10,000 > 200,000 


4. Glazed, no other treat- 
ment— 

5,500 700 

70,000 2,400 


2. Unglazed, waxed— 
13,000 
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Table 6.—Glazed Surfaces—Megohms 
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Resistance. 
Condition Chocolate| White White 
of surface laze A Glaze B 
Dirty tai ‘3 0.5 0.75 0.4 
Cleaned ‘ce we 48 2.8 46 
C C14 + alcohol 
treated by methyl- 
chloro-silanes 30,000 100,000 | >200,000 





steatite ceramic post % in. by % in. by 
13 in. was used; it had a small through 
hole at one end and a tapped hole at the 
other. Brass bolts were inserted as elec- 


Table 7 











Measured resistance Number “ of 
megohms measured nue 
100,000 and over... ‘+ 878 67.7 
10,000 to 100,000 .. ba 177 13.6 
1,000 to 10,000 .. ai 122 9.4 
100 to 1,000 .. sa 74 5.7 
10 to ee she 39 3.0 
1 to we ss es 8 0.6 
Total 1,298 100.00 











These values are plotted in Fig. 20 and the results are 
given on a cumulative basis in Table 4. 
trodes, giving a surface leakage path 1 in. 
long and about 13-in. maximum width. 
Periodically untreated samples were 
included; their surface resistance under 
the dew-point condi- 
tions below 10 meg- 
ohms and averaged 3 
megohms. Those 
treated in methyl chloro 0 
silanes gave the value 
shown in Table 7 for 
surface resistance under 10" 
dew-point conditions. 
The spread of these 
values is shown in Fig. 
20. Thus a quality con- 
trol test over a period 
of production showed 
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Fig. 21.—Long time 
exposure of untreated 
ceramic to 90 per cent. 
relative humidity, 85°F. 10” 
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19074 


50% 


%OF TOTAL NUMBER 





TO To To TO 
10 100 1000 10,000 100,000 OVER 
* RESISTANCE MEGOHMS ad 


Fig. 20.—Surface leakage resistance values 

on 1,298 steatite posts, methyl-chloro- 

silane treated. Measured under dewpoint 
conditions. 


only 0.6 per cent. of failures and 3 per 
cent. low values. 

Regarding the permanence of the 
treatment, and of the good electrical 
values that it imparts, tests were made to 
embody time, temperature and humidity. 
The specimens used for these were 
unglazed steatite rings 1;% in. o/d, *% in. 
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OF —— PARTS 
Vv 
TIME AT 90% RH-85°F 


O- Average of 10 Values 
X- Minimum Value 


RESISTANCE - OHMS 


io” 


OAYS 


i/d, + in. thick. They had four holes, two 
of which at 180 degrees apart were used 
for inserting the two brass bolts as elec- 
trodes. The surface resistance values 
were measured at 85 degrees F. (30 
degrees C.) and 90 per cent. humidity. 
Results are shown in Figs. 21, 22 and 23 
for untreated, waved and silane-treated 
surfaces _ respectively. 
They are self-explana- 
tory, but the long 
persistence of the effec- 
tiveness of the silane 
treatment, | compared 
with that of the wax 
process, is emphasized. 
The large improvement 
in resistance given by 
the silane treatment at 
90 per cent. humidity, 
just as at 100 per cent. 
humidity, is also to be 
noted. 


RESISTANCE —- OHMS 


Fig. 23.—Long time 
exposure of Dri-Film 
methyl-chloro-silane 
treated ceramic to 90 
per cent. relative 
humidity, 85° F. 


: 2 ~ — electrodes 
Steatite rings ; thick 
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Fig. 22.—Long time 
exposure of wax- 
treated ceramic to 90 
per cent. relative 
humidity, 85° F. 


Fig. 24 shows the dis- 
tribution of the test 
values on each of the 
10 specimens. 

Further illuminating 
evidence upon the value 
of the treatment is 
given by the data in 
Table 8, which repre- 
sent measurements by 
The Leeds and 
Northrup Co. on a very 
sensitive instrument. 
Various _ ceramics, 
treated and untreated, 
are represented. 

Unglazed steatite coil formers for radio 
transmitters were used to compare waxed 
and silane-treated surfaces with untreated 
ones. These components were hollow 
cylinders 5 ins. long, 14 in. i/d and } to 
ts-in. wall thickness. Some were fluted. 
At each end were four bolt holes, 90 
degrees apart. Brass bolts and nuts in 


Brass bolts in two 
opposite holes for 


INSULATION RESISTANCE 
OF CERAMIC PARTS 


Vv 
TIME AT 90% RH-85°F 
ORI- FILM TREATED 


o-Average of 10 Values 
x-Minimum Volue 


electrodes. 
steatite rings £ thick. 
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Fig. 24.—Distribution of insulation resist- 

ance of ceramics after 168 days at 90 per 

cent. relative humidity, at 85°F. Ten 

individual specimens with each type. of 
treatment. 


these served as electrodes, with a contact 
area of 3-in. diameter and with 1-in. 
closest distance over the surface. Bolts 
180 degrees apart were connected 
together, so as to give surface assistance 
over eight parallel paths. The results are 














Table 8 
Resi ein goh 
Part j 
Methyl-chloro- 
Untreated | silane treated 
Bushings— 
Prestite, glazed <150 100,000 
Prestite, unglazed 4,300 120,000 
Steatite ; 2,000 >7,500,000 
Condenser 6,500 >7,500,000 
Condenser 12,500 >7,500,000 
Steatite washer 20,000 60,000 
Steatite washer 5,000 75,000 
Switch parts— 
Steatite, outer 75,000 >7,500,000 
Steatite, inner 140,000 >7,500,000 











detailed in Tables 9 and 10 and in Figs. 
25 and 26, and they give the extent of 
depreciation under water immersion and 
humidity .conditions. 

Deterioration of silane-treated parts 
under normal storage conditions are 
given in Table 11 and Fig. 27. 

The relation. between the thin film 
deposited by the process described on to 
ceramic surfaces by the hydrolysis of 
organo-chloro-silanes, and the silicone 
resins, has been indicated. It is, however, 
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Table 9. — Surface Resistance of Unglazed 
Steatite ‘Coil Forms, Tested under Dewpoint 














Conditions. 
" ‘ Methyl- 
easure chloro- 
resistance Untreated} Waxed silane 
megohms treated 
% of total | % of total |% of total 
100,000 and over .. 0 10 61 
10,000 to 100,000 . . 0 32 19 
. 1,000 to 10,000.. 0 10 14 
100 to 1,000.. 40 48 5 
Below 100 ‘ 60 0 1 
100% 100%, 100%, 














The number of specimens measured in this group was : 
Dri-Film methyl-chloro-silane treated 113, waxed 19, 
untreated 46. 


so thin that its presence is observed prin- 
cipally by its water-repellent effect, the 
high contact angle of liquid water drop- 
lets, and its effect on surface resistance, 


Table 10.—Effect of Continuous Exposure 
to Moisture. 


1. Soaking under water. 

After measuring resistance under dewpoint conditions, 
coil forms were immersed in distilled water for 96 hours 
at 25°C. They were then taken out, air dried for 24 hours 
and the surface resistance measured again. The following 
measurements were obtained on seven specimens treated 
by methyl-chloro-silanes, for surface resistance under 
dewpoint conditions. 





Before soaking After soaking 








(a) Methyl-chloro-sil goh 

> 200,000 50,000 
200,000 19,000 
200,000 30,000 
200,000 15,000 
200,000 45,000 
200,000 50,000 
200,000 20,000 

(b) Waxed ° 
~ 10,000 4,000 
35,000 30 
20,000 24 
450 150 








2. After one month, 100°F., 100% relative humidity 
air dried, then tested, dewpoint condition. 








Before After 
(a) Methyl-chloro-silane treatled—megohms 
> 200,000 100, 
> 200, 26,000 
> 200,000 13,000 
> 200,000 2,200 
45, 2,800 
40,000 700 
(b) Waxed 
> 200,000 170 
980 240 
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Dri- Film 
Treated 





To 
100 1000 OVER 1000 10000 100000 OVER 


Waxed 
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Untreated 


% OF TOTAL NUMBER 


TO 
100 1000 10000 100000 OVER 


RESISTANCE MEGOHMS 


Fig. fi erseng surface resistance under dewpoint conditions, of unglazed steatite 


ceramic coil 


‘orms. Comparison of treatments: Dri-film methyl-chloro-silane treated 


surface, waxed surface, and untreated surface. 


especially under dewpoint conditions. 
The silicone resins possess high thermal 
stability, possessing very long life at 
150 degrees C., and last many months at 
200 degrees C. Rochow and Gilliam 
found no change at 200 degrees C. in one 
year in air (13). The thin films formed 
from the silanes on ceramics have not 
been subjected to extensive thermal test- 
ing, but several treated coil formers 
retained their water-repellent and high- 
insulation properties after one month at 
300 degrees C. 

It is stressed that the film, which is 


GRE on -Ficm TREATED (113 SPECIMENS) 


~ SS WAXEO (19 SPECIMENS) as 


(_] UNTREATED (46 SPECIMENS) 


% OF TOTAL NUMBER OF SAMPLES 





RESISTANCE MEGOHMS 
Fig. 26.—Assembled data on three types 


of surface treatment. Measured under 
dewpoint conditions. 


thinner than the wave-length of light, and 
which is probably discontinuous, does not 
constitute a water-vapour barrier. It can 
be removed from ceramics by soaking in 
15 per cent. alcoholic potassium 
hydroxide solution or by boiling in water 
for an hour. Washing in acetone, carbon 
tetrachloride or petroleum ethers leaves 
the treatment still very effective. In one 
investigation, untreated coil formers 
showed a resistance value of 20 megohms, 
treated ones showed 200,000 megohms, 
and the latter washed in acetone showed 
60,000, 45,000 and 200,000 megohms. 
Droplets of hydrocarbons spread on 
silane-treated surfaces. Alcohols also 
spread, but glycerol tends- not to wet. 
Water does not wet, but by adding an 
agent to reduce its surface tension suffi- 
ciently, it can be made to spread. Soap 
and wetting agents act in this manner. 
Repeated washing with soap and water 

















Table 11 
Original After 5 months 
Resistance values storage on racks 
% of total % of total 
10,000 and over .. 31 17 
1,000 to 10,000 .. 50 56 
100 to 1,000 - 19 27 
100% 100% 
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Fig. 27.—Initial results of 
methyl-chloro-silane trea- 
ted coil forms, five months’ 
storage in open trays. 


S MONTHS AFTER TREATMENT 


1 DAY AFTER TREATMENT 


% OF TOTAL NUMBER 


100 10,000 


7 100 
bas .. aun RESISTANCE 
1000 10,000 OVER 


MEGOHMS 
does not greatly change the electrical 
efficiency of the film, provided all the 
soap is washed off the surface. 

The silane treatment is not advocated 
for open atmosphere use, because the 
accumulation of dust and dirt masks its 
effectiveness. Samples were set up on a 
dusty roof, and surface resistance checked 
under the dew-point conditions. Results 
are given in Table 12. 


+ 










EERE 
$3 f= “EE 
TREATED 


STEATITE 
COIL FORM 









SURFACE RESISTANCE MEGOHMS 









UNTREATE 


O STEATITE 
COIL FORM 





MINUTES IN AIR 


Fig. 28.—Evaporation of condensed moist- 

ure from coil forms. Partially treated by 

methyl-chloro-silane and untreated in 

open air rate of regain of electrical surface 
resistance. 





1000 10,000 
TO ne, 
1000 10,000 OVER 


Radio engineers exten- 
sively employ Q factor for 
checking the efficiency of 
coils. It is a measure of 
the sharpness of tuning or 
selectivity in radio circuits, 
and is the ratio of the 
reactance of the coil to its 
effective series resistance. 
It is the inverse of the 
power factor. Surface resistance enters 
in the Q factor. Improvement in Q 
factor by silane treatment is shown in 
Table 13 for steatite coil formers under a 
range of test conditions and electrical fre- 
quency of testing. Greatest benefit is 
noted at the highest frequencies. 





Table 12.—Ageing in Sun, Rain, Snow and Dust. 











Treated Days—megohms 
. o | 4 | 2 | 39 
25M > 200,000 | >200,000 | 70,000 5,500 
33R > 200,000 | >200,000 | 50,000 6,500 
38M 150,000 16,000 | 50,000 2,000 
42R 5,600 10,000 3,000 1,000 
Untreated 37 — oa 17 








Another important feature of the silane 
treatment concerns the rapid evaporation 
of condensed moisture from treated sur- 
faces. This is due to the very small size 
of the condensed water droplets compared 
with those on untreated surfaces. To 
demonstrate the significance of the point, 
a ceramic former was given only a partial 
treatment with methyl-chloro-silanes so 
that it would not be too high in surface 
resistance under dew-point conditions. 
In comparison with an untreated one, it 
was measured at 100 per cent. humidity 
with water condensation on the surface. 
The untreated specimen showed 2 
megohms, and the partially treated one 
400 megohms. They were then exposed 
in open air of 50 per cent. humidity. In 
two minutes the partially treated speci- 
men showed 100,000 megohms, whereas 
the untreated one still only revealed 740 





or 
of 
of 
or 
ts, 
he 


ce. 


he 
TS 


ra 
re- 


ISt. 


| ~wooose | 


ine 
ion 


ize 
red 


int, 
tial 

so 
ace 
ns. 
it 
lity 
ice. 


one 
sed 

In 
eci- 
eas 
740 





JUNE, 1946 


Table 13.—*Q”’ Factor on Assembled Coils. 








—_ i Gain 
a cycles n- on 
Condition oF Treated irene | Gants 
test ment 
Dried over 1.46 160 155 + 5 
P2O5 6 days. 3.05 198 193 + 5 
Thoroughly dry 4.5 167 171 —4 
In 100% RH 1.46 150 149 +1 
14 hr. 3.05 180 168 +12 
lo Precool. 45 146 127 +19 
In 100% RH 1.46 150 150 0 
20 hr. 3.05 172 170 + 2 
No Precool 45 140 128 +12 
Precool then 1.46 150 141 +9 
in 100% RH 3.05 153 138 +15 
Dewpoint 15 min. 45 106 95 +11 
Precool then “1.46 142 132 +10 
in 100% RH 3.05 137 113 +24 
Dewpoint 1} hr. 4.5 100 75 +25 

















megohms after 20 minutes. The detailed 
recovery curves are shown in Fig. 36. 

Inflammability is discussed, and the 
probable reaction for the burning of 2 
type compound is given as follows:— 
(CH3), SiCi, + 40, = SiO2 + 2CO, + 

2HC1 + 2H,O. 

Thus there are certain limits of concen- 
tration of air and methyl chloro silane 
vapour below which ignition cannot 
occur, and above which self-propagation 
of a flame can occur when the mixture is 
ignited with a spark or a flame. The 
values given in Table 14 give the lower 
limit of concentration of vapour by 
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Table 14.—Lower Inflammability Limits. 





Material (in vapour form) | Per cent. by volume in air 





(CHs)2 SiCle 3.440.1 
(CH3) SiCls 7.640.3 








volume per cent., below which no ignition 
of the mixture can be produced. These 
were determined by test. Therefore, in 
designing the cabinet for production pur- 
poses for the treatment, and consequently 
fixing the volume of air, and deciding the 
amount of chloro silane, care must be 
taken to see that the 3.4 per cent. by 
volume limit is not exceeded. 

In applying the treatment, no metal 
inserts should be included as they become 
corroded by hydrochloric acid vapours. 
Further, very good ventilating conditions 
must be maintained to carry off the 
hydrochloric acid vapours as well as the 
excess of chloro silane. 

Among advantages claimed for the pro- 
cess is the treatment of large quantities 
of components at low cost. This process 
for producing a water-repellent surface 
is simple compared with waxing methods. 
The film produced is so thin that dimen- 
sions are quite unaffected. Yet a water- 
repellent surface is provided that ensures 
high surface resistivity even under dew- 
point conditions. 


(To be continued.) 








Plasticized Lumber for Ships 
i ~~ British Bulletin of Commerce reports 

that Alfred A. Glidden, of Watertown, 
New York, and Walter R. Rickler, of Win- 
throp, Mass., have taken out a U.S. patent on 
a “ plastic” lumber material for ships. The 
inventors comment that standard practice in 
shipbuilding is to construct steel deck plates 
over which are mounted wood planks. 
Teakwood has long been considered the best 
planking, but long-leaf yellow pine and white 
oak are used sometimes. All of these 
materials, the inventors hold, are subject to 
some disadvantages. 

The synthetic lumber patented by the 
Massachusetts chemists is formed of a mass 
of coarse vegetable fibres, such as pineapple, 
coconut, or sisal, bonded into a web with 


fibres of cotton or rayon. This mass is com- 
pacted under heavy pressure and then treated 
with an alcohol solution of a phenol- 
formaldehyde resin. Heat and pressure are 
applied to effect polymerization and to 
harden the resin, and the finished planking 
appears as a solid 3-in. board, capable of 
being bolted by conventional means to deck 
plates. 


The inventors assert that experiments 


“proved the synthetic lumber two and a half 


times more durable than teak, with a tensile 
strength of over 10,000 Ib. per sq. in. and a 
block compression strength of more than 
20,000 Ib. per sq. in. The synthetic product 
will only char under a hot flame, and will 
not shrink under prolonged water treatment. 
It can be manufactured in almost any width. 
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BOOK REVIEWS 


*“ Varnished Cloths for Electrical Insulation,” 
by H. W. Chatfield and J. H. Wredden. J. and 
A. Churchill, Ltd. Pp. x + 255. Price 21s. 


NDER a succinct title, this excellently 

written little volume deals with its sub- 
ject in the broadest possible sense, fully yet 
concisely. The authors set out to provide 
information to all concerned with electrical 
grades of varnished cloths: to the textile 
manufacturer, an account of the varnishing 
operations; to the varnish manufacturer, 
data upon the textile supports; to the proofer, 
something of both his raw materials, cloth 
and varnish; to all three of them, detailed 
requirements of the finished product, showing 
how each of these requirements is influenced 
by raw material and process factors; and to 
the electrical engineer and designer, compre- 
hensive information on the production and 
properties of one of the oldest and most 
widely used insulants, its possibilities and 
limitations. 

The work is illustrated with microphoto- 
graphs, photographs, diagrams and tabulated 
data. These illustrations are aptly chosen 
and excellently produced and, despite the fact 
that the volume is one of technology, com- 
pactly written in factual style, it is exceed- 
ingly “readable,” and should prove attrac- 
tive and invaluable to all those concerned, 
technicians and production executives, with 
varnished cloths or with the materials 
involved. 

The textile supports include not only the 
natural fibres of cotton and silk, but also the 
various types of rayon synthetics and nylon, 
and the inorganic cloths from asbestos and 
glass fibres. Their properties, physical, 
chemical and mechanical, are dealt with in 
a most detailed manner. 

Varnishes are treated in relation to formu- 
lation, the mechanism of drying, and the 
dependence of the latter upon the varnish 
and upon process conditions. 

The commercial process for varnished 
cloth production is described in detail, and 
consideration given to storage conditions for 
raw materials and the finished product. 

The properties of varnished cloths are 


treated very fully, colour and thickness, all * 


electrical and mechanical aspects, chemical 
and chemical resistant qualities. Special 
attention is given to quality with respect to 
efficiency of impregnation and air inclusions. 

The presentation of the foregoing is not 
merely a catalogue of facts, but a construc- 
tive survey of the importance of the various 


| 


properties and processes enumerated in 
themselves, and their inter-relationship. In 
the same practical fashion, testing methods 
for the materials and finished product are 
reviewed. Finally, appropriate sections from 
available standard _ specifications (B.S., 
ASTM and NEMA) are cited. 

This is a field in which the microscope has 
almost unlimited utility, whether in research, 
development, investigational or routine work. 
The authors have taken full advantage of 
this and have, in fact, tackled problems that 
would be unapproachable by other methods. 
Especial credit goes to them for the quality 
of their purposeful micrographs. 

The uses of varnished cloths are numerous, 
their applications very varied, and their 
requirements, beyond the obvious funda- 
mental ones, differ extensively. Likewise, the 
troubles and difficulties encountered, and 
faults revealed, cover a wide range. The 
authors have made themselves cognisant of 
all these, and they will be found aptly dealt 
with in appropriate sections of the text. The 
book is up to date with respect to the sup- 
porting materials, such as the artificial silks 
forced upon us since the start of the Japanese 
war, and the glass fabrics developed for high 
temperature duty, and in relation to high 
temperature resisting varnishes. Limitations 
are not glossed over, nor is any product dealt 
with that cannot be achieved in practice. 

Summarizing, this book is an authoritative 
presentation in a simple fashion of all aspects 
of a class of material which is not easily 
“ analysed” on a basis of composition, pro- 
perties or performance. The authors are 
experts in their respective spheres and this 
latest achievement should provide a wealth 
of information to engineers, chemists, 
physicists and process workers. 


“Plastics for the Electrical and Radio 

Engineer,” by W. J. Tucker and R. S. 

Roberts, Téchnical Press Ltd. Pp. 148. 
Price 12s. 6d. 


This volume of some 70,000 words has 
been produced by the authors with the 
object of satisfying a long desired demand 
by radio and electrical engineers for data 
essential to the electrical industry as a whole. 

The authors, both of whom have had 
experience in Government Technical Depart- 
ments during the war, have had valuable 
first-hand experience of the development and 
testing of plastics for war purposes. This 
experience has been collated and co-ordi- 
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nated in this work, which deals with the 
manufacturing and moulding procedures of 
plastic materials, together with their advan- 
tages and disadvantages. 

As will be gathered from the title, the 
book is intended primarily for the radio and 
electrical engineer, but the simple manner in 
which the subject matter is put might well 
recommend it to the lay reader. 

The authors have gone to much trouble 
to explain such things as the very elemen- 
tary principles of the chemistry of macro 
molecules, and modern electrical terms and 
definitions, that even a schoolboy should be 
able to develop interest in the subject. 

The book opens with a chapter on the 
elementary chemistry of plastics and insu- 
lants followed by one of the materials 
available, in which is included numerous 
tables of properties. These would perhaps 
have been better if their headings were of 
a uniform nature: for example, they give a 
table of nine properties for laminated and 
moulded phenolics, and follow this with 
another giving six different properties for 
laminates only. However, the sum total of 
information which has been collected in this 
chapter should prove of use to those for 
whom it is intended. 

The explanation of terms and definitions 
is the subject of an entire chapter and should 
prove of use for reference purposes, this 
also applies to the chapter on the choice of 
material for specific purposes. 

The chapter covering manufacturing pro- 
cesses deals briefly with the majority of well- 
known processes for thermosetting and 
thermoplastic materials. This is followed by 
a chapter on mould design handled in a 
similar manner. 

The last two chapters should prove of 
interest as they deal with the development of 
protective coating for electrical] components 
and insulating sleeving. These two subjects 
are relatively new and any information con- 
cerning them is welcome. 

On the whole, the book is well put 
together, but one would like to see a little 
more detailed information on properties and 
application. It is to be regretted that no 
index has been included. 


“ Industrial Research, 1946.” Advisory Editor, 
Professor E. N. da C. Andrade, F.R.S. 
Todd Publishing Co., distributed by Geo. G. 
Harrap and Co., Ltd. Pp. 736. Price 21s. 

This is one of a series of reference books 
which have been published with. the object 
of assisting those industries which are con- 
templating the use of new materials and 
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processes, new forms of equipment, and 
wherever new types of plant are installed to 
obtain better production results so necessary 
to compete in the world’s markets. 

It has been the aim of the advisory editor, 
Professor Andrade, to present all points of 
view in the form of articles by writers who 
are well acquainted with their subjects. He 
has also stressed the giving of factual and 
statistical information in a form as concise 
as possible, emphasizing the importance of 
industrial science and research to the many 
thousands of people engaged in this field of 
work. He points out that as one of the 
lessons of the war, it is now generally 
realized that in regaining and endeavouring 
to surpass our former standard of living we 
must apply our national genius for experi- 
ment and discovery to problems of manu- 
facture more actively than ever before. 

The publishers state that the book has 
been produced under very difficult con- 
ditions as much desirable information is not 
yet available, indeed some is still secret. For 
this reason certain subjects such as elec- 
tronics, glass, photography, quality, control, 
etc., which will be covered in future editions, 
where it is also hoped to include a statistical 
section for which material is now accumu- 
lating. 

The book is appropriately divided into 11 
sections. The first consists of reviews of 
progress, where Sir Edward Appleton, secre- 
tary of the D.S.LR., deals with “ Science and 
Industry ” in an admirable manner which is 
easily read by the Man in the Street. To 
this section a total of 27 writers contribute, 
including Sir Robert Watson-Watt (Radar 
in Peace and War), P. Dunsheath (Electrical 
Industry), C. C. Paterson (Modern Lighting), 
V. E. Pullin (Non-destructive Testing), F. C. 
Toy (Research at Textile Fibres), Alexander 
King (International Collaboration in 
Science), W. E. de B. Diamond (Plastics). 
This is followed by a brief reference to 
“Legislation and Policy”; “ Official Direc- 
tories ” (occupying only 20 pages, but appa- 
rently complete); “ Official Statements,” such 
as Department of Scientific and Industrial 
Research, Ministry of Aircraft Production, 
Patents Office, and the like; and “ Unofficial 
Statements,” which include the industrial 
research organizations under the egis of the 
D.S.LR., and also about 80 independent 
organizations interested in research. 

The remaining sections deal with officially 
appointed committees, organizations indi- 
rectly interested in research, industrial and 
university research laboratories, and “ Who’s 
Who in Industrial Research.” There is a 
detailed index to the complete compilation. 
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NEW INJECTION MACHINE. — The 


accompanying illustration shows model 
N.V.10.H. of a new hand-operated injection 
moulding machine manufactured by Nene 
Valley Tool Co., Ltd., of Northampton, for 
which A. C. Wickman, Ltd., Tile Hill, Coven- 
try, have been appointed sole agents through- 
out the world. 

Its distinctive features include a simple 
mechanism giving freedom from mechanical 
breakdowns; there is no _ complicated 
mechanism to go wrong. Master moulds 
are available with machines. There is also 
an excellent service providing die plates for 
master moulds, blank or engraved, for 
almost any article within the capacity of the 
machine. Perfect alignment of ram, cylin- 
der, cylinder nozzle and sprue bush of 
mould is guaranteed. The compactly 
designed link action with precision centre 
ensures maximum thrust; the fulcrum centre 
is integral with press-head and is pre- 
established. Tie rods are machined to close 
limits ensuring platens having perfectly 
parallel faces. The robust heating element 
is easily changed for replacement. 

All platens and cross-heads are accurately 
machined to very close limits. Additionally, 
all openings in platens are machined to 
closest limits, thus permitting accurate inter- 
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changeability of 
moulds and automatic 
alignment. Perfect 
alignment between 
openings in top and 
bottom platens is also 
guaranteed. All slid- 
ing bearings are 
phosphor - bronze 
bushed, to ensure 
maximum life, and all 
cast parts have been 
scientifically designed, 
so that the machine is 
of maximum strength 
and minimum weight. 
All parts are standard, 
and instantly replace- 
able from stock. 

The floating injector 
ram, never before 
incorporated on a 
machine of this size, 
ensures perfect alignment even when tem- 
perature conditions vary. Regarding the 
injection capacity, the maximum weight of 
shot is 10 grams (0.353 oz.); the maximum 
volume per shot is 0.47 cubic in. There is 
a maximum mould casting area of 3 sq. ins. 
and a maximum mould area 7 ins. diameter. 
The mould thickness is 10 ins. maximum, 
3 ins. minimum. Die plates for master mould 
measure 4 ins. by 3} ins. 

The heating range is up to 650 degrees F., 
and the heater consumption 400 watts, 
employing current from 230 volts, 3-phase, 
50-cycle A.C. supply. The stroke of the 
injection plunger (diameter { in.) is 4} ins. 
A die-clamping pressure of 6 tons is obtain- 
able, but pressure on the material may be 
up to 7 tons per sq. in. The machine is 
rated for a maximum capacity of 60 shots 
per hour, but higher speeds can be obtained 
with a limited shot capacity. The floor 
space required is 7 ft. by 1 ft. 7 ins.; with 
allowance for the overall height of the 
machine of 2 ft. 10 ins. 


THE SYNTRON VIBRATOR is an elec- 
tric vibrating device for attaching to bins, 
chutes, hoppers and so on in order to keep 
powders and other loose dry material flowing 
freely. It will act also as a “ shake-down ” 
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when filling containers, where the weight 
content can be increased ‘by as much as 30 
per cent. by its use. Other Syntron products 
offered for quick delivery are Vibra-flow 
conveyors and feeder machines. The con- 
veyor is a trough vibrated by a Syntron 
Vibrator for the free flow of any dry 
material. The feeder machine comprises a 
hopper and conveyor, both vibrated, and a 
separate control panel. The manufacturers 
are International Combustion Ltd., 19, 
Woburn Place, London, W.C.1. 


BISOL INDUSTRIAL CHEMICALS.— 
We have just received the new catalogue 
of the products of British Industrial 
Solvents, Ltd. Perhaps catalogue is not an 
adequate word since the book gives very 
complete information on _ specifications, 
properties and uses. The: list includes a 
wide range of  solvents—acetaldehyde, 
acetic acid, acetone, propyl and _ butyl 
alcohols, etc., and plasticizers—amyl acetate, 
amyl oleate, butyl esters, ethyl lactate, 
phthalates (including dioctyl phthalate), etc. 

There is also a number of chemicals 
available in limited quantities from pilot 
plant operations. They include crotonic 
acid, dicapryl phthalate, dioctyl adipate, 
tributyl borate, etc. 


PHILIPS SOUTHPORT WORKS, LTD.— 
Philips Lamps, Ltd., of London, have 
acquired another factory in Northern Eng- 
land. This new factory will be known as 
Philips Southport Works, Ltd., and will make 
special type machinery connected with valve 
and lamp-making processes. It will be a 
separate company, in common with other 
factories in the Philips group. About 150 
people will be employed. The directors are 
Mr. F. A. Kloppert, Mr. C. F. Cogswell, 
and Mr. P. Stephenson. 


PLASTICS IN SCOTLAND.—Plastic 
goods manufacturers in Scotland, now 
released from war contracts and retooling 
for commercial work, hope to make an 
increase in the volume of plastic goods avail- 
able for the furnishing industry for home 
and export trade. At present one major 
difficulty is the delay involved in obtaining 
steel moulds. Even where these are made 
in the manufacturer’s own shop, the time 
required may be anything up to three 
months. At Hillington, Glasgow Aero- 
plastics, Ltd., who were engaged over the 
war years on aeroplane seating construction, 
is now swinging over to peace-time activities. 
Products available will include furniture 


PLASTICS St3 


seating of the laminated paper moulded type; 
counter tops, tiling slabs, and bar grips; 
lavatory seatings, fancy goods, and novelties. 
At present the colourings are somewhat 
limited by the availability of colouring 
materials. 


LACTIC CASEIN PRICES.—The Director 
of Sundry Materials, Board of Trade, 10, Old 
Jewry, London, E.C.2, announces that on 
and after June 1, 1946, the selling prices of 
lactic casein per ton, distributed through the 
agency of the Lactic Casein Importers’ Asso- 
ciation, Ltd., 23, St. Swithin’s Lane, London, 
E.C.4, will be as follows:— 


One ton Under 

Mesh. and over. one ton. 
90 ee £185 a5 £190 
60 or 30... £180 <5. £185 
Soluble ... £190 ee £195 


For quantities under 1 cwt. the price is 
4s. per kilo. 


SHELLAC RESEARCH BUREAU.— 
Having completed the task of winding-up 
the London Shellac Research Bureau and 
of reporting upon the state of shellac 
manufacture and bleaching in Germany, 
Dr, B. S. Gidvani has now relinquished 
the posts of Director and Lac Informa- 
tion Officer. He is taking a _ short 
holiday in India, where his address will be 
18, Shyam Kutya, Frere Road, Karachi. 
Returning to England about September 
next, he will be starting a private consulting 
practice on resins, plastics, varnishes, etc. 


EKCO DINNER.—Plastics Division of 
E. K. Cole is now employing over 600 people. 
On Friday, February 1, the Plastics Division 
held a dinner, which proved a great success. 
We understand that it is intended to make 
it an annual affair. 


WIMET TIPPED SMALL TOOLS, with a 
protective plastic coating, covering the tung- 
sten carbide for prevention of damage to the 
cutting edges during transport and subse- 
quent storage by the user, are shortly to be 
supplied by. A. C. Wickman, Ltd. The 
coating is easily removable without affecting 
the tool and can be re-used. 


LACRINOID PRODUCTS.—Trading pro- 
fits fell sharply from £53,855 to £18,988, 
due entirely to enemy action in January, 
1945. The factory has been reconstructed 
and equipped in accordance with modern 
practice; by the last quarter of the year pro- 
fits had reached their normal level. 
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The following abstracts have been made from specifications at the Patent Office, with the permission 


of the Controller of H.M. Stationery Office. 


Ruildi 


Complete specifications can be obtained from the 





Patent Office, 25, Southamp 


London, W.C.2, price 1/- each, 





25.2.44. 
17.3.43. 


B.P. 


575,545. 
Convention date 
Accepted: 22.2.46. 

Process for Reclaiming Scrap containing 
Vulcanized Copolymers of Butadiene-1, 3 
and Monovinyl Compounds. To: United 
States Rubber Co. 

Process for the reclamation of scrap con- 
taining a vulcanized copolymer (of butadiene 
1, 3 and styrene or acrylonitrile) by heating 
it in a subdivided condition and in the 
presence of decresyl sulphide at a tempera- 
ture from 300-420 degrees F.,. sufficiently 
long to reduce the scrap to a plastic state. 


B.P. 575,546. Application date: 25.2,44. 
Convention date (U.S.A.):  17.3.43. 
Accepted: 22.2.46. 

Process for Reclaiming Scrap Vulcanized 

Rubber. To: United States Rubber Co. 

Reclamation of scrap containing vul- 
canized rubber by heating it in subdivided 
condition in the presence of dicresyl mono- 
sulphide or polysulphide at a temperature 
ranging from 300-420 degrees F. for a time 
sufficient to reduce the vulcanized rubber to 

a plastic state. 


B.P. 575,547. 
Convention date 
Accepted: 22.2.46. 

Process for Reclaiming Waste Polychloro- 
prenes. To: United States Rubber Co. 

Similar to B.P. 575,546, but referring in 
particular to scrap containing vulcanized 
polychloroprene. 


B.P. 575,549. Application date: 
Convention date (U.S.A.): 
Accepted: 22.2.46. 

Process for Vulcanizing Neoprene and 
Products thereof. To: Imperial Chemical 
Industries, Ltd. 

Premature vulcanization of neoprene is 
prevented by incorporating in the mix a 
metallic or ammonium salt of an organic 
monocarboxylic acid (having a dissociation 
constant of less than 1.0 by 10°. (Examples 
quoted sodium salts of acetic, formic, lactic, 
benzoic and crotonic acid, etc.) 


B.P. 575,611. Application date: 25.11.42. 
Accepted: 26.2.46. 

Improvements in or relating to the manu- 

facture of Alkali Resistant Alginic Fibres 


Application date: 
(U.S.A.): 


25.2.44. 
24.4.43. 


Application date: 
(U.S.A.): 


1.3.44. 
2.3.43. 





and Films. P. L. D. Peill and N. H. 
Chamberlain. To: Cefoil, Ltd. 
Manufacture of alkali resistant fibres or 
films by impregnating alkali-soluble alginic 
fibres or films with a resin-forming material 
(e.g. urea-formaldehyde) and subsequently 
polymerizing the resin. Alginic acid is 
employed as a catalyst for polymerization. 


B.P. 575,616. Application date: 2.12.42. 
Accepted: 26.2.46. 

Manufacture of Polymeric Materials from 
Unsymmetrical Dichlorethylene. R. G. 
Bacon, J. R. Lewis and L. B. Morgan. To: 
Imperial Chemical Industries, Ltd. 

Modification of B.P. 573,269—sodium 
thiosulphate is used to take up molecular 
oxygen instead of sodium hydrosulphite. 


B.P. 575,626. Application date: 10.12.43. 
Accepted: 26.2.46. 

Improvements in or relating to the produc- 
tion of Polyvinyl Ethers. R.C. Houtz. To: 
E.I. du Pont de Nemours. 

Production of polyvinyl cyanoethylether 
by reacting a solid polyvinyl compound 
(polyvinyl alcohol) with vinyl cyanide in the 
liquid phase and in the presence of a water 
soluble alkali or alkali metal hydroxide as 
catalyst. 


B.P. 575,643. Application date: 
Accepted: 27.2.46. 

Improvements relating to Injection Mould- 
ing Machines. W. H. Cockerill. To: E.M.B. 
Company, Ltd. 

Injection moulding machine with slide 
valve for the transfer of the moulding 
powder from the hopper to the working 
cylinder. The valve has a series of com- 
partments adapted to receive material from 
the hopper when in one position and to 
discharge the material to the cylinder when 
the valve is in another position. 


B.P. 575,649. Application date: 
Convention date (U.S.A.): 
Accepted: 27.2.46. 

Vinyl Halide Polymer and Copolymer 

Stabilization. To: Wingfoot Corporation. 

Copolymers with at least 10 per cent. but 

preferably 50 per cent. by weight of a 

vinylidene halide, -maleate, -chloromaleate, 

-fumarate, -chlorofumarate, vinyl acetate, 

vinyl ester, styrene, acrylate or esters of 


29.2.44. 


13.3.44, 
14.9.43, 














le 
ig 


BOS 7 97 


4. 
3. 


or 








JUNE, 1946 


PLASTICS xx? 


Cit ° Stee 


in 

I.C.I. manufacture the following 
plastics : 

Polythene 

Methyl Methacrylate 

Nylon 

Polyvinyl Chloride 

Urea Formaldehyde 


Phenol Formaldehyde 


Moulders and manufacturers are 
invited to discuss their plastics 
problems with I.C.I. Technical and 
Research staff whose services are 


freely available. 
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A SYNTHETIC FILAMENT 
REPLACING NATURAL FIBRES 


Nylon. Monofilament has seen war 
service in gun-cleaning brushes, tow 
ropes, R.A.F. dinghy fishing lines, 
sutures, industrial brushes and 
toilet brushes. The unique physical 
characteristics which made it suitable 
for these diverse uses will also be 
applied with equal success to many 


other purposes in the future. 


IMPERIAL CHEMICAL INDUSTRIES LTD. 


LONDON, S.W.1 
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FROM FINE FINISHES 





The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 














and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised ‘and are in use for numerous 
special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of | 





their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 


TO FINE ADHESIVES 


CELLON 


Aa Collon product | 


maemprmem CEL LON 


CERRIC CERRUX 


CVS-$3t 
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unsaturated polycarboxylic acids may be 
stabilized with antimony potassium tartrate 
in amounts of 0.2-10 per cent. by weight. 


B.P. 575,689. Application date: 17.12.43. 
Convention date (U.S.A.): 18.12.42. 
Accepted: 28.2.46. 

E.I. du Pont de Nemours and Co. 


B.P. 575,715. Application date: 31.3.44, 
Accepted: 1.3.46. 

Improvements in the Manufacture of Film, 
Sheet or Ribbon of Thermoplastic Material. 
Communication from the Owens-Corning 
Fiberglass Corporation. : 

Process for the manufacture of very thin 
relatively wide sheets or ribbons of thermo- 
plastic material, particularly glass. The 
molten thermoplastic material flows through 
a rectangular orifice and after cooling down 
is transported by a pair of rollers. An alter- 
native method uses serrated rollers for 
imparting a crimped shape to the film. Rib- 
bons or sheets of glass made in this manner 
may be used as a facing membrane for insu- 
lating boards or mats. 


B.P. 575,873. Application date: 
Accepted: 8.3.46. 

Improvements in or relating to Expanded 
Plastics. A. Cooper. To: Expanded Rubber 
Co., Ltd. 

Process for making expanded casein pro- 
ducts by incorporating a gassing agent (5-25 
per cent. diazoaminobenzene) into a dough 
of swelled casein, transferring the mix to a 
mould and heating it to a temperature suffi- 
‘ciently high to allow gassing to take place, 
and subsequently cooling before releasing 
pressure. The expanded material is after- 
wards hardened. 


B.P. 575,901. Application date: 31.1.44, 
Accepted: 11.3.46. 

Polymer Dispersions containing Plasti- 
cizers. R.G. R. Bacon and L. Wood. To: 
Imperial Chemical Industries, Ltd. 

Process for making dispersions of poly- 
vinyl chloride or of copolymers containing 
predominantly vinyl chloride by stirring an 
aqueous dispersion of such polymer or co- 
polymer together with a plasticizer at a tem- 
perature higher than 50 degrees C.; if neces- 
sary, an emulsifying or dispersing agent is 
added. 


B.P. 575,964. Application date: 
Accepted: 13.3.46. 
Improvements in or relating to the treat- 
ment of regenerated Cellulose fibres with 
Formaldehyde. C. M. Whitaker, C. C. 
Wilcox, W. Armfield and H. W. Best- 
Gordon. To: Courtaulds, Ltd. 


19.4.44. 


23.3.44. 
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Treatment of regenerated cellulose fibres 
to reduce inhibition. 


B.P. 575,990. Application date: 
Accepted: 14.3.46. 

Improvements in or relating to the pro- 
duction of shaped articles of Plywood or 
Laminated Fabric, Paper and similar ma- 
terials. S. Kelson. 

Process for the manufacture of shaped 
veneers or laminated sheets of fabric, etc. 
The sheets are assembled on a former and 
a flexible rubber sheet is stretched over the 
outside, while either a vacuum is applied to 
the inside of the assembly, or, alternatively, 
external fluid pressure, so that intimate con- 
tact is made between the plies and the 
former. A thermosetting adhesive is used 
for bonding and curing is effected by means 
of infra-red radiation from the outside. 


B.P. 576,021. Application dates 4.6.43 and 
30.8.43. Accepted: 15.3.46. 

Improvements relating to Synthetic 
Materials. W. O. Kenyon and W. F. Fowler, 
Junr. Communication from the Eastman 
Kodak Co., Rochester, N.J. 

Concerns synthetic materials which can be 
converted to an insoluble form by removing 
the solvent from a solution of the material. 
The process involves de-esterifying a co- 
polymer of a beta-halogeno-allyl or beta- 
halogeno-crotonyl carboxylic ester with a 
compound containing the group CH, = C 
(vinyl chloride, vinyl ethyl ether, styrene, 
methyl methacrylate, acrylic acid, etc.). 


B.P. 576,022. Application date: 4.6.43. 
Accepted: 15.3.46. 

Improvements relating to the Production 
of Synthetic Resins. W. O. Kenyon and 
J. H. Van Campen. To: Eastman Kodak Co. 

Relates to the production of resins from 
2-halogeno-allyl alcohols or esters by copoly- 
merization with an organic compound con- 
taining an ethylenic linkage conjugated with 
another double bond. Examples:— 

2-Chloro-allyl alcohol or ester. 

2-Bromo-ethyl alcohol or ester. 
Co-polymerized with 

maleic acid, 1,3-butadiene, styrene, 
acrylic acid, etc. 


B.P. 576,023. Application date: 4.6.43. 
Accepted: 15.3.46. 

Improvements relating to Synthetic Resins. 
W. O. Kenyon and J. H. Van Campen. 
Communication from the Eastman Kodak 
Co., Rochester, N.J. 

Relates to the production of synthetic 
resins from two halogeno-allyl carboxylic 
esters by copolymerization with a vinyl 


4.8.43. 
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carboxylic ester containing only one ethyl- 
enic linkage. 


B.P. 576,028. Application dates: 4.10.43 and 
8.10.43. Accepted: 15.3.46. 

Process for providing Plastic Articles with 
Metallic Coverings. L. Rado. 

Process for covering plastic surfaces in the 
course of moulding with a thinly rolled alu- 
minium foil coated with a lacquer which 
softens under heat. This foil is laid with its 
coated side on the plastic surface while the 
plastic is hot and tacky. The foil and the 
plastic are then pressed together. It refers 
further to the use of a backing sheet of a 
hygroscopic nature, for instance, paper, 
which is fixed to the aluminium foil by the 
use of a water-soluble adhesive. The alu- 
minium foil so treated may also be fixed to 
a plastic material when it is still tacky. The 
backing sheet may afterwards be removed by 
moistening. 


B.P. 576,071. Application date: 31.12.43. 
Accepted: 18.3.46. 

Production of Methyl Methacrylate Com- 
positions. F. L. Johnston. To: E. I. Du 
Pont de Nemours and Co. 

Improved methyl methacrylate copolymer 
made by polymerizing monomeric methyl 
methacrylate in the presence of not more 
than 3 per cent. of an unsymmetrical olefinic 
compound (for instance, trichlorethylene). 
A dispersion of the monomer in a non-sol- 
vent liquid (for instance, water), to which 
the olefinic compound is added, is poly- 
merized by heating to a temperature higher 
than’ 100 degrees C. Copolymers so made 
may be used for moulded articles having a 
high resistance to distortion by heat. 


B.P. 576,083. Application date: 
Convention date (U.S.A.): 
Accepted: 19.3.46. 

Process for making complex monomeric 
esters by esterifying an unsaturated alcohol 
chloroformate with a glycol, glycerol or 
polyvinyl alcohol. The products so obtained 
are substantially infusible when polymerized 
by means of heat and/or light. 


B.P. 576,099. Application date: 7.12.42. 
Accepted: 19.3.46. 

Improvements in or relating to the Manu- 
facture of Halogenated Hydrocarbons. D. 
G. Jones and M. Phillipson. To: Imperial 
Chemical Industries, Ltd. 

Process for reactivating mercury catalysts 
which have lost their activity by the action 
of sulphur or phosphorous compounds, by 
treating these catalysts at elevated tempera- 
tures with chlorine or hydrogen halides. 


11.9.41. 
15.10.40. 
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B.P. 576,102. Application date: 18.12.42. 
Accepted: 19.3.46. 

Impregnation of Synthetic Linear Poly- 
amide Filaments with one-stage Phenol For- 
maldehyde Resins. L. Leben. To: Imperial 
Chemical Industries, Ltd. 

Improved synthetic linear polyamide fila- 
ments are obtained by impregnation with an 
alkaline condensed one-stage phenol for- 
maldehyde resin dissolved in a non-reactive 
solvent, cold drawing of these filaments and 
subsequent heating until the phenol for- 
maldehyde resin is fully condensed. 


B.P. 576,106. Application date: 22.12.42. 
Accepted: 19.3.46. 

Improved Polyvinyl Alcohol Composi- 
tions. J. I. Jones. 

Reduced water solubility of polyvinyl 
alcohol is achieved by incorporation of a 
phenol-formaldehyde hardenable resin in the 
alcohol and subsequent hardening. Plasti- 
cizers, dyes, fillers, etc., may also be added. 


B.P. 576,110. Application dates: 30.12.42 
and 7.9.44. Accepted: 19.3.46. 

An improved Polyvinyl Resin Compound 
suitable for covering Electric Wires and 
Cables. W. F. O. Pollett. To: W. T. 
Henley’s Telegraph Works Co., Ltd. 

Improved plasticized polyvinyl compound 
consisting of plasticized polyvinyl resin con- 
taining additionally a copolymer of vinyl- 
chloride vinyl-acetate of an average molecu- 
lar weight between 8,000 and 15,000 and an 
acetate content of 8-20 per cent. The ace- 
tate may amount to .5-6 per cent. of the 
total weight of copolymer and main poly- 
vinyl resin. Such compounds can_ be 
worked on the customary type of machinery 
used for making rubber cables. 


B.P. 576,111. Application dates: 30.12.42 
_and 7.9.43. Accepted: 19.3.46. 

Improvements in Electric Insulated Wires 
and Cables. H. A. Tunstall and W. F. O. 
Pollett. To: W. T. Henley’s Telegraph 
Works Co., Ltd. 

Method of: covering wires on a longitu- 
dinal machine using polyvinyl resin sheets 
coated on the face nearer to the wires with a 
layer of a compound of a copolymer accord- 
ing to B.P. 576,110. This method allows the 
use of standard rubber cable covering 
machines. 


B.P. 576,131. Application date: 21.12.42. 
Accepted: 20.3.46. 
Acid-resisting Materials and Articles made 
therefrom. H. Dreyfus. 
Battery cases for lead storage batteries and 
other articles which have to be resistant to 
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relatively strong sulphuric acid are made 
from a material having as its basis a cellulose 
ester containing the radicals of acetic acid 
and of a carboxylic acid with at least six car- 
bon atoms, and cellulose acetate stearate in 
particular. This material may be plasticized 
with triesters of phosphoric acid (triphenyl 
phosphate). 


B.P. 576,136. Application date: 12.10.43. 
Convention date (U.S.A.): 3.10.42. 
Accepted: 20.3.46. 

Improvements in Plasticizing Composi- 
tions. C. C. Clark. To: The Mathieson 
Alkali Works. 

Relates to the plasticizing of polystyrene, 
polymethyl methacrylate and cellulose esters 
by mixtures of akylhalo-phthalates. 


B.P. 576,138. Application date: 3.11.43. 
Convention date (U.S.A.): 1.12.42. 
Accepted: 20.3.46. 

Improvements in or relating to the Dis- 
tillation of Heat Polymerizable Materials. 
E. R. Erickson. To: The Mathieson Alkali 
Works. 

Improved process for the distillation of 
heat polymerizable vinyl compounds by con- 
ducting the distillation in the presence of an 
inhibitor for polymerization. This inhibitor 
is soluble in the compound. Refers particu- 
larly to dichlorostyrene, the inhibitor being 
tertiary butyl catechol. 


B.P. 576,153. Application date: 7.4.42. 
Convention date (U.S.A.): 16.6.41. 
Accepted: 21.3.46. — 

Gondensation Products and Polymeriza- 
tion Products thereof. To: Pittsburgh Plate 
Glass Co. 

Process for the condensation of an alde- 
hyde with an ester of a carboxylic acid with 
at least one carboxylic group and one amide 
group, and an unsaturated alcohol contain- 
ing not more than six carbon atoms, and in 
particular to esters of phthalamic acid, car- 
bamic acid, etc. 


B.P. 576,157. Application date: 30.7.42. 
Convention date (U.S.A.): 29.4.42. 
Accepted: 21.3.46. 

Production of Synthetic Latex. To: Wing- 
foot Corpn. 

Method for making polymers by incom- 
plete polymerization of an aqueous emulsion 
of monomeric material. The emulsion of 
polymerized material and monomeric ma- 
terial is mixed with steam. Sudden release 
of pressure removes the unreacted mono- 
meric material quickly. Refers particularly 
to a mixture of butadiene and acrylo-nitrile. 
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B.P. 576,160. Application date: 9.12.42. 
Accepted: 21.3.46. 

Production of Polymeric Materials. R. 
G. R. Bacon, S. G. Jarrett and L. B. Morgan. 
To: Imperial Chemical Industries, Ltd. 

Polymerization process similar to B.P. 
573,270 for acrylic acid, methyacrylic acid, 
etc., the difference being that sodium thio- 
sulphate is used to take up molecular oxygen 
formed in the course of the reaction. 


B.P. 576,164. Application date: 3.8.43. 
Accepted: 21.3.46. 

Improvements in or relating to Cementing 
of Polymethyl Methacrylate Surfaces. J. S. 
Byers and A. Burness. To: Imperial 
Chemical Industries, Ltd. 

Improved process for cementing methyl 
methacrylate by moistening the surfaces with 
an organic liquid which dissolves the surface 
and makes the polymethyl methacrylate 
pliable. The solvent has a boiling point 
above 80 degrees C. and examples men- 
tioned are cyclohexanone, xylene, benzyl 
alcohol, dichlorobenzene and methyl metha- 
crylate monomer. Parts to be jointed to the 
surfaces so treated are heated to a tempera- 
ture at least 5 degrees above their softening 
point and are then united by the application 
of pressure. 


B.P. 576,178. Application date: 2.4.43. 
Accepted: 21.3.46. 

Improvements in and relating to the Press- 
ing of Shapes in Thermosetting or Thermo- 
plastic Materials. W. H. Edwards. 

Method for the production of shaped 
articles from paper, fibre, linen or other tex- 
tiles under pressure, consisting in a preform- 
ing operation and the simultaneous incor- 
poration of a thermosetting or thermoplastic 
resin and subsequent final curing in a con- 
tainer filled with mercury which has the pur- 
pose of transferring heat and pressure. 


B.P. 576,221. Application date: 2.12.42. 
Convention date (U.S.A.): 19.8.41. 
Accepted: 25.3.46. 

An Improved Manufacture of Rubber-like 
— To: Standard Oil Development 

0. 

Process for recovering high molecular 
weight polymers from latex produced in the 
emulsion polymerization of diolefines or 
mixtures containing diolefinés, by adding to 
the latex a coagulant in such a way that the 
latex contains .5-10 per cent. of a volatile 
liquid aliphatic hydrocarbon such as pro- 
pane, butadiene, isogutylene, etc. 
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DETERMINATION 


OF LEAD IN POLYVINYL. CHLORIDE 
By G. Haim, F. Hirschler and B. D. Tarrant 


Research and Development Laboratories of the 
Arc Manufacturing Co., Ltd., London, W.12. 


A method is described for the quick polaro- 
graphic determination of lead in polyvinyl 
chloride compounds which allows determination 
of the lead within thirty minutes. 


a the course of working on a particular 
problem connected with polyvinyl 
chloride it appeared to be of interest to 
ascertain the quantity of lead present as 
stabilizer. : 

Polyvinyl chloride compounds are sub- 
ject to discoloration when heated and 
eventually lose their plasticity. Lead salts 
{lead carbonate, lead silicate and lead 
stearate) are widely used as stabilizers in 
order to neutralize free hydrochloric acid 
which may develop in the material. 

No method for the determination of 
lead in polyvinyl chloride compounds has 
so far been described in literature and it 
seemed that a quick and comparatively 
simple method would prove very useful. 

One possible way of determining lead 
in plastics is to break up the compound 
by heating it with sulphuric acid in a 
Kjeldahl flask, diluting the solution with 
water and alcohol and precipitating the 
lead as sulphate, which is then filtered 
and weighed. Another method also used 
is based on a sodium peroxide fusion of 
the polyvinyl chloride and subsequent 
acidification with nitric acid. The lead is 
finally determined as sulphate by fuming 
off with sulphuric acid, filtering and 
weighing. This is, however, a_ rather 
lengthy procedure, and it occurred to the 
authors that a polarographic method 
would have many advantages. 


The Principle of Polarographic Analysis 

It would be beyond the scope of this 
paper to discuss in detail the theory of 
polarographic analysis, but it may be use- 


ful to outline briefly the basic principles 


‘of the method. 


The determination of an element or 
group of elements in solution by polaro- 
graphic analysis consists in the measure- 
ment of the current produced when the 
total amount of the element present in 
one state of ionization is converted to 
another state. This conversion takes 
place at a definite potential for each 
element, under specific conditions, known 
as the decomposition potential. 

The method of analysis consists in 
recording the simultaneous values of cur- 
rent and voltage in a solution while a 
continuously increasing ‘potential is being 
impressed on the solution. The elec- 
trodes employed are a stationary anode— 
a pool of mercury at the bottom of the 
electrolytic vessel—and a dropping mer- 
cury cathode, i.e., a steady stream of mer- 
cury dropping at a constant rate from a 
standard capillary. 

Recordings of current and voltage 
values show an initial steady current with 
increasing applied voltage until the 
decomposition potential is reached. At 
this point, the current increases very 
rapidly, and when the decomposition is 
complete remains at another more or less 
steady value -until another metal in solu- 
tion is deposited, when the process will 
be repeated. 

The amount of an ion present in the 
original solution is proportional to the 
step in the current-voltage curve and may 
be determined from a graph prepared 
from standard solutions under similar 
conditions. Manually operated and auto- 
matic recording polarographs are now- 
adays widely used in industry for many 
analytical purposes. 
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Table 1. 








Pb. content by Pb. content by 
Sample gravimetric analysis | polarographicanalysis 
A 3.9% 3.9% 
B 4.0% 4.0% 
c 4.2% 4.1% 











The reader anxious to obtain more 
information about polarography in 
general is referred to the textbook by 
Kolthoff and Lingane.! 


Preliminary Experiments 
For the initial experiments, fusions with 
sodium peroxide in a Parr bomb were 
investigated. 
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ing with carbonate-nitrate mixtures and 
treating the fusion as follows:— 

0.100 gram of the shredded sample was 
transferred to a platinum crucible con- 
taining 1.0 gram of fused sodium car- 
bonate. The sample was then covered 
with 1.5 grams of potassium nitrate, and 
the crucible heated very gently with the 
lid on for approximately five minutes, 
until a clear melt was obtained. This 
melt was dissolved in water and nitric 
acid, the solution transferred to a 100 ml. 
measuring flask and boiled to remove 
carbon dioxide, and made up to the mark 
after cooling. At the outset only a few 
samples of polyvinyl chloride with lead 








Table 2. 
ree Pb. content by Pb. content by 
Sample Sensitivity He. of step gravimetric analysis polarographic analysis 
Standard 
(=5% Pb.) 5SuA 13.0 mm. —_ p= 
A 2uA 14.7 mm. 2.30 2.23 
B 2uA 34.4 mm. 5.36 5.38 
Cc 5uA 18.3 mm. 7.54 7.50 
D 5uA 33.5 mm. 12.75 12.85 

















0.1 gram of the finely cut sample was 
taken for each test, and fused with about 
10 grams of sodium peroxide in a nickel 
crucible contained in the bomb; the fused 
products were subsequently dissolved in 
water and hydrochloric acid. Polaro- 
grams from these solutions, 
however, gave very distorted 
steps. Various. methods 
known to reduce distortion 
were unsuccessful, and other 
means of bringing the poly- 
vinyl chloride into solution 
were investigated. 

A second series of experi- 
ments was carried out by fus- 


Fig. 1.—Typical Lead Polarogram. 
Ordinates: step height in uA indi- 
"cating amount of ions in solution. 


Abscissz : grote | nope volt. 
age to *de ion of 
ions in solution. 


Pb standard 100 mg. /litre. 





contents around 4 per cent. were avail- 
able, and this method appeared to give 
reproducible results, the polarographic 
values being within 0.1 per cent. of the 
gravimetric values. (See Table 1.) 

In the later course of these investiga- 
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tions a wider range of samples with lead 
contents from 2 per cent. to 12 per cent. 
became available. A further series of 
tests were undertaken with disconcerting 
results, variations being as much as 10 per 
cent. Increases in the weight of sample 
taken did not improve the results. 
Accordingly, it was decided to revert to 
the sodium peroxide fusion previously 
used, and to investigate the use of nitric 
acid for acidifying, in place of hydro- 
chloric acid. This proved very satis- 
factory. 


Reagents required: 
Sodium | peroxide, ALR. 
Nitric acid (S.G. 1.43). 


Method 


Weigh out 0.200 gram of the finely cut 
sample, and intimately mix with appfoxi- 
mately 6 grams of sodium peroxide in a 
nickel crucible. Place a further 4.0 grams 
of sodium peroxide on top of the mixture, 
and transfer the crucible with its lid in 
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Fig. 2.—General arrangement of apparatus. 
potentiometer unit ; C, amplifier unit; D, recording unit. 
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place to a Parr bomb. Heat for 10 
minutes (prolonged heating ‘causes char- 
ring and subsequent formation of a black 
precipitate in the solution). Place the 
crucible in a beaker fitted with a cover 
glass, and extract the cooled melt by run- 
ning in distilled water. Boil the solution 
for five minutes to destroy excess 
peroxide, cool and neutralize by adding 
nitric acid (S.G. 1.43). (Sufficient acid 
has been added when the nickel 
hydroxide precipitate just disappears.) 
Then add 7 mls. excess nitric acid, cool 
the solution, transfer to 100-ml. flask and 
make up to the mark. Polarograph 
between 0.3 and 0.8 volts. 


Results 
The steps obtained were not as well 
defined as those obtained from the potas- 
sium nitrate fusion and had to be 
measured by the compensation method. 
The results, however, corresponded well 
with those obtained by the gravimetric 

method. (See Table 2.) 






A, dropping mercury electrode; B, 
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ELECTRODE 
SYSTEM 


GAS- HEAD 











RECEPTACLE 


Fig. 3.—Details of receptacle and 
electrodes. 


The polarographic values were derived 
from a standard solution, prepared by 
treating 0.0183 grams of lead acetate 
(equal to a 5 per cent. lead sample) in the 
same way as the samples. 

The decomposition potential of lead 
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under these conditions was found to lie 
between 0.5 and 0.6 volt. 

Time required: 30 minutes. 

A typical polarogram for lead is shown 
in Fig. 1. 

Apparatus Used 

The investigations described in this 
paper were carried out with a Tinsley 
pen-recording polarograph, which incor- 
porates a very sensitive D.C. amplifier. 
For the general arrangement see Fig. 2. 

The mercury electrode system of this 
instrument has the advantage that 10 
samples can be tested in a batch. The 
glass receptacles are located in a rotatable 
disc, so that one sample after another can 
be polarographed by simply turning this 
disc. Details of the receptacle and the 
electrodes are shown in Fig. 3. It should 
be noted that both cathode and anode are 
raised simultaneously, thus avoiding the 
usual connection to the mercury pool 
(anode) through the bottom of the glass 
vessel. 

The whole-stand can be immersed in a 
water bath acting as a_ thermostat. 
Arrangements are provided for passing 
gas through the solutions to be tested. 
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LP.I. LUNCH.—Mr. F. L. Dinenage, 
Chairman of the Midlands Section, Institute 
of the Plastics Industry, presided at a 
luncheon held on March 1, at the Botanical 
Gardens, Birmingham, which was under 
distinguished patronage. 

Those present at the luncheon were the 
Lord Mayor of Birmingham, Alderman 
A, S. Giles, O.B.E., M.C., J.P., the Deputy 
Mayor, Alderman W. T. Wiggins-Davies, 
J.P., Mr. Samuel Sokobin, United States 
Consul: in Birmingham, and many well- 
known representatives of Birmingham 
industries. 

The Lord Mayor, in replying to the toast 
“The City of Birmingham” (ably proposed 
by Mr. F. L. Dinenage), spoke of the 
important trades of the City and of their 
management’s keen interest in plastics, 


Owing to the illness of Sir Geoffrey Le M. 
Mander, an address was given by Lieutenant 
Robert S. Wasley, United States Army, who 
spoke on the course he was taking in Com- 
merce at the Birmingham University, and 
compared it with those given in American 
Universities. 

It was due to the kind offices of Mr. 
Samuel Sokobin that Lieutenant Wasley 
agreed to speak at such short notice. 

A vote of thanks on behalf of the guests 
and members of the Section was ably given 
by Mr. H. W. Graesser-Thomas, Chairman 
of the British Plastics Federation, who 
expressed his pleasure that the function was 
arranged on a day dear to all Welshmen— 
St. David’s Day. 

One hundred and fifty guests and members 
were present. 
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Planned Mould Maintenance 
Service Aids Economical Production 


Section XX 


In this section attention centres around a 
different form of insert feeding mechanism, 
which is known as the drum type feed. 

With this construction the insert components 
are so arranged as to drop into suitable spacings 
or slots equally disposed around the periphery of 
a cylindrically shaped drum. This in. turn is 
intermittently rotated in between ‘‘ shots’’ so as 
to bring the loaded inserts in the spacings in 
alignment with their respective housings leading 
to mould cavities. 

This kind of feeding mechanism can be 
actuated either manually, or entirely auto- 
matically, and illustrations and descriptions of 
both these methods will be given. 


Throughout, stress will be laid on those 
preferred design and constructional forms 
which practical experience has demonstrated 
ensure the maximum production, and greatest 
freedom from serious operating faults, hence 
involving the minimum amount of skilled main- 
tenance oversight. 

Possible applications of insert feeds of this 
type are very extensive, it being one particularly 
suitable for cylindrically shaped inserts, or those 
of regular external form, which have to be fed 
from the rear of the mould. 


AS most injection-mould designers and 

engineers will be well aware, the dis- 
position and number of mould cavities, 
especially in the case of multi-impression 
tools, very largely determines the type of 
insert feeding mechanism which can 
economically be employed. 

One of the secondary purposes of this 
series of articles throughout has been to 
offer general indications of various types 
of insert feeding constructions applicable 
to specific requirements, in order to aid 
the designer, firstly, to make the best 
selection for his particular mould design, 
and,. secondly, to assist the mould 
engineer in choosing those forms which 
working experience has shown give the 
most satisfactory service. 


By W. M. HALLIDAY 


The first mould design selected for con- 
sideration in this section, therefore, is one 
having eight impressions which is 
equipped with a manually operated type 
of drum insert feed. The actual feeding 
of the inserts both to the drum 
mechanism and thenceforward to the 
cavity seats is, of course, performed 
entirely automatically. The first move- 
ment is carried out by the gravity method 
by reason of the inserts being fed by 
their own weight down a vertical chute. 
The second movement of bringing them 
into cavity area is obtained from the nor- 
mal opening and closing motions of the 
mould blocks. 


Extent of Applications of Drum Feed 

The manual movements are solely con- 
fined to the intermittent rotating of the 
drum in between shots in order to load 
this with its full complement of inserts. 

Before embarking upon the detailed 
description of the construction and opera- 
tion methods of this interesting type of 
insert feed, it should be pointed out that 
its use is restricted to certain clearly 
defined mould layouts which it will be 
advisable to enumerate briefly at this 
stage. 

In the first place, the type of insert 
must be suitable for this feeding method. 
Cylindrical, rectangular, square, or 
hexagonal shapes are the best, as these 
either roll or slide freely, and, moreover 
because of the even shapes, can be easily 
housed within notches cut in the rim of 
the feeding drum. 

Next, it will be found specially suited 
for feeding inserts from the rear of the 
mould block, a necessity often arising 
since many mould constructions will not 
permit of inserts being housed or located 
along the parting line surface, or parallel. 
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raincoats and similar articles. Mass production is also facilitated by welding. 
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Thirdly, it is only applicable to those 
moulds where the cavities can be so 
arranged as to lie equi-distantly spaced 
around the circumference of a circle, the 
diameter of which need not necessarily 
be the same as that of the feeding drum, 
but must not widely diverge from same. 
The diameter of the pitching circle on 
which the cavities are located must, of 
course, be small enough to allow a suffi- 
ciently large feeding drum to be housed 
within the mould block, or extension built 
on to same member; and, on the other 
hand, large enough to permit a suffi- 
ciently large drum being employed. The 
minimum diameter of drum permissible 
for any application will be determined by 
the diameter and number of insert pieces 
to be fed per cycle of drum movements. 
This very important aspect of design and 
construction procedure will be more fully 
elucidated when we come to the examina- 
tion of the typical example chosen for 
this purpose. 

Fourthly, in practically every applica- 
tion of the drum feed it is essential that 
the inserts be fed into their respective 
cavities along a track at right-angles to 
the parting-line surface of the mould 
block. Inclined feeding will be extremely 
difficult with this method owing to the 
complications created for housing cor- 
rectly and operating simply the drum 
mechanism. In a later section, however, 
the author hopes to illustrate a very 
ingenious adaptation of this type of feed 
whereby a multiple impression tool in 
which each cavity lies at an inclination 
with the parting-line, is arranged for this 
kind of feed. Only in rare instances will 
such a design be warranted and eco- 
nomical, and of course, the initial cost of 
such a tool is very high. 


Limitations of Manual Method of Drum 
Feed 


It will doubtless serve a useful purpose 
to preface the consideration of the illus- 
trated examples with a warning note as 
to the merits and objections of manual 
operation of the drum feed 

Whilst such a method of operation 
proves extremely economical from the 
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point of view of the mould construction 
and initial costs, it is apt to prove con- 
siderably slower than the fully automatic 
type. 

Furthermore, in most instances, this 
kind of operation will be associated with 
the formation of more errors and operat- 
ing failures because of the far greater 
reliance which must be placed upon the 
mechanical skill and appreciation and 
degree of observation of the mould 
operator. Generally speaking, it is much 
more difficult to make a manually 
operated device foolproof than one en- 
tirely automatic in function. 

The above drawback will, therefore, 
usually mean that a far greater amount 
of maintenance supervision will - be 
involved with use of the manually 
operated drum feed. Failure to index the 
drum round the correct number of times, 
or the proper amount, may mean that one 
seating is not loaded, and the resultant 
shot of plastic material may then cause 
extensive damage to mould parts. 

On the other hand, it is only fair to 
point out one substantial advantage pos- 
sessed by the manual type of drum opera- 
tion. It is one imparting greater 
sensitiveness and flexibility than is per- 
missible with the fully automatic drive, 
in the following manner: During pro- 
duction from an operating mould very 
often some mould member becomes 
stiffened in its working, due to distortion, 
strains, etc., and usually this may first be 
noticed by a tightening up of the hand 
lever, by means of which the feed drum 
is actuated. Given a trained and observ- 
ant operator, many serious mould failures 
can undoubtedly be averted by detection 
in this manner at the early stage of their 
development, whereas with the purely 
automatic method of operation the 
mould continues to be worked until some 
part actually seizes, or even fractures, 
which in turn may then lead to severe 
damage being inflicted upon connected 
members. 

Another valuable advantage to be 
noted in respect of manual operation is 
that generally the construction can be 
maintained at simple levels, with fewer 
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working parts and undergoing simple 
movements. Here again this is a feature 
well worthy of the careful attention of 
the designer, mould engineer and main- 
tenance toolmaker, and very often these 
three persons charged with the creation 
of a particular mould must get together 
and arrive at a balanced solution by 
selecting manual operation drum insert 
feed in preference to feed of the auto- 
matic kind. 

As against the above point, it should 
be explained that it is sometimes easily 
possible so to arrange the fully automatic 
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limitation possessed by the manual type 
of feed which is worth while noting. In 
certain mould layouts employing a hand- 
operated drum, the rod by means of 
which the drum member is rotated and 
which has to pass out at one side of the 
mould blocks, may be difficult to locate 
owing to the proximity of other mould or 
machine members. The result may well 
unsatisfactory 


be a cumbersome or 
set-up. 

With hand-operated drums it is also 
difficult to control both the speed or rota- 
tion imparted to drum during loading 
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insert feed that it incorporates a self-act- 
ing overload device, which automatically 
cuts out the mechanical drive, or so inter- 
locks some members that the mould 
cannot be closed, should the feeding 
mechanism become overloaded, unduly 
strained or broken. More will be said of 
this useful aspect of design practice when 
we reach the detailed description of this 
second type of drum feed. Ability to 
secure such safety and _ fool-proofing 
arrangements very greatly assist the 
designer and maintenance engineer in that 
the risks of mould failure are reduced. 
There is still another disadvantage or 


stages, and also the amount of pressure 
imposed on the operating handle. 

All the above are important operating 
factors, which it is well the designer and 
mould engineer should bear in mind dur- 
ing the initial stages of a mould develop- 
ment, in order that satisfactory provision 
may be made in the eventual finished 
design whereby the most suitable mechan- 
ism is installed. 


Describing Manual-type Drum Feed for 
an Ejight-impression Mould 

The mould construction illustrated at 

Fig. 1 shows a representative design 
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which is typical of many applications. In 
this particular case the drum-type feed 
mechanism is incorporated within an eight- 
cavity mould fashioned to produce eight 
identically shaped injection mouldings 
each having a cylindrical brass insert 
moulded in place, and projecting from 
the semi-spherical end as shown. 

This illustration shows only a portion 
of the movable mould block, as all the 
feeding mechanism is contained in this 
member, and the stationary block follows 
faithfully conventional design for such 
members. 

It is a sectioned view of the movable 
block, from which it will be noted that 
the inserts are fed through the block from 
the rear at right angles to the parting 
line surface. Two cavities only are visible 
with this view, but the arrangement for 
feeding the remainder is exactly the same 
as about to be described. 

The movable block A is formed with a 
substantial extension on its rear face, 
which, of course, may be either a built-up 
structure or integral with blocks, as may 
prove most convenient for assembling the 
mould. This portion is then machined 
out in order to provide ample parallel 
dovetail or stepped guideways for the two 
reciprocating slides B and H respectively. 

Slide B is the magazine member, which 
is actuated by means of a pair of inclined 
pins affixed to the stationary block, not 
here shown, engaging in the similarly 
inclined holes C drilled through the slide. 
Clearance slots are cut immediately 
behind these holes through wall of mov- 
able block, to afford working clearance 
for the actuating pins at all points of slide 
travel. 

Attached to the top of slide B is a 
flanged magazine tube D, clearance being 
machined on the top edge of block exten- 
sion to allow this member to travel with 
slide without interference. The inside 
chamber of this magazine tube is made 
rectangular in shape, being slightly larger 
in width and length than those dimensions 
of the insert component. 

. Incidentally, this magazine tube D 
need not necessarily be located perpen- 
dicularly as here shown, but could be 
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fixed at an inclination as desired without 
impairing the functioning in any way. 
The main purpose to be achieved by this 
member is to allow the inserts therein to 
fall freely by their own weight, and, there- 
fore, can be set at any inclination con- 
venient. This will often prove an 
advantage in obtaining clearances and 
easier access than would be secured if 
the tube were set vertically. 


The Feeding Drum Member 


This is shown at E, and consists of a 
cylinder having one end enlarged to form 
a square flange. It is fitted a close revolv-. 
ing fit within a suitably bored hole pass- 
ing clean through slide B. The right- 
hand side of the slide is recessed out for 
a certain depth to a larger diameter to 
permit the drum flange to seat therein 
freely. When assembled properly in place 
this drum is free to rotate, but is 
restrained from any endwise movement 
by the retaining ring F, which is let into 
a second larger recess at end of slide as 
indicated. Three countersunk-headed fix- 
ing screws, as at G, are employed for 
securing this ring permanently in position 
within the slide. 

In the interests of smooth operation it 
will be found advisable to make this retain- 
ing ring of a different material than that 
used for the slide and drum. The slide 
may be made from good-grade tool steel 
left soft, whilst the drum should be of the 
same material hardened and ground, and 
the retaining ring made of phosphor- 
bronze. This combination would give 
very satisfactory wear-resisting qualities. 

Around the long, small-diametered por- 
tion of feed drum E is a number of 
slots, U-shaped in cross section and large 
enough to allow an insert member to fall 
completely within, so that the drum may 
be rotated within the slide bore without 
interference. These slots, eight in num- 
ber, are, of course, very accurately posi- 
tioned, being exactly equally spaced or 
the same pitching as the centres of the 
various cavities. 

In the case of a drum of fairly large 
diameter needed to feed a small number 
of cavities, it will often be possible and 
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convenient for saving time to provide the 
drum with more spacings than mould 
cavities, but the number decided upon 
should always be a multiple of the num- 
ber of cavities. This provision will enable 
cavities to be fed with shorter indexing 
movements on the operating handle 
member, and, therefore, will tend to 
reduce loading times. 

It will be observed that the feed drum 
E is fitted with its left-hand end-face 
exactly flush with the end-face of slide 
B, and in the closed or moulding position 
of moulds as shown in Fig. 1 this slide 
has been moved inwards along its guides 
until arrested by the end-face of the 
guideway. 

In this position the insert remains 
partly within the slots in the feed drum, 
and partly through blanking off . holes 
formed in the movable block between 
bottom of each cavity and the beginning 
of the slide guideway slots. 

The magazine slide B is also provided 
with a rectangular slot passing from end 
of the magazine tube D to the bore of 
hole in which the feed drum E revolves. 
By this means insert components when 
loaded into the tube D are free to pass 
down on to periphery of the drum E and 
so pass into its slots when this member 
is moved or indexed round so as to bring 
a slot immediately underneath the rectan- 
gular slot. 


The Push-pin Slide 


Also fitted into the horizontal guideway 
is the second smaller slide H. This mem- 
ber is bored out in a similar manner to 
the main magazine slide B so as to receive 
the push pin drum I. This latter member 
should be a free rotating fit within the 
hole and is also provided with a flanged 
portion at its right-hand end which resides 
within a suitable recess machined in the 
slide. A brass retaining ring as at J is 
then employed for keeping the drum cor- 
rectly in its endwise position. Four vee- 
headed fixing screws K are used to secure 
this ring in position to the slide. As will 
be seen, a second larger diameter recess 
is machined at end of slide for this ring. 

This push pin drum is then fitted with 
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eight pins as shown at L, these being 
located at the same radial distance and 
spacing apart as the holes in feed drum 
E and the centres of the mould cavities. 
Each pin has a larger diametered shank 
which is press fitted into the drum and 
then riveted over at the extreme right 
hand as shown. The forward portion is 
provided with an enlarged shoulder sunk 
into a suitably sized recess in front of 
drum I. The front portion to the left of 
this shoulder is then reduced in diameter 
slightly below that of the outside dia- 
meter of the inserts being processed. 

It will also be seen that the flanged 
portion of the feed drum E is drilled the 
same diameter as the front end of push 
pins, to allow these latter members to 
slide freely. 

In length these push pins L are made 
sufficiently long on the left-hand reduced 
portion to move the insert (shown in solid 
black shading) into its correct endwise 
position within cavity area when slide H 
has completed its closing movement along 
guideways, shown in Fig. 1. Slide H is 
actuated in the same manner as slide B 
from inclined pins fixed to stationary 
block and engaging holes M _ drilled 
through slide at the points indicated. 

The parallel drum shaft N_ passes 
through both the feed drum E and the 
push pin drum I, being keyed by means 
of the feather key O to the feed drum. 
It is further secured to this member by 
means of the shear pin P located cross- 
wise through drum and shaft as illus- 
trated. This provision makes the drun 
and shaft a fixture. 

Drum I is similarly keywayed along its 
bore and the shaft fitted with the feather 
key Q, which is a free sliding fit along 
the keyway. Thus the shaft is free to 
slide within the bore of drum I, but 
any rotary movement of the shaft will be 
transmitted to the drum. Care should be 
taken when fitting these members to avoid 
any additional clearances and slackness 
other than those required for working 
fits. 

The shear pin P should be so arranged 
and dimensioned to allow it to act as a 
safety shearing member in case the drum 
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E becomes overloaded due to a jamming 
of inserts, or lack of lubricant leading to 
some important part becoming stiffened 
or seized. The author usually employs a 
soft brass wire for such pins, as this 
material very readily shears, and is quite 
inexpensive as far as renewals are con- 
cerned. It may well be, however, that 
some trials will have to be made to deter- 
mine the diameter of such a shear pin, 
as the load on the mould mechanism is a 
somewhat doubtful factor to calculate 
theoretically. It is far safer to commence 
with a small diameter hole and if frequent 
shearings result, to increase the size until 
best working conditions are obtained. 

Incidentally, this is a very useful pro- 
vision which may be adopted on various 
other mould mechanisms to obviate 
serious breakages. 

As will be appreciated then, drum E 
moves always with the shaft, whilst drum 
I only rotates with it. The keyways in 
bore of the drums and location of keys 
along the shaft should be very carefully 
laid out so that the assembled drums 
when on shaft should exactly agree in 
respect of the eight holes for push pins, 
which latter should be capable of sliding 
freely. 

The feeding drum E must be correctly 
indexed during the feeding stage so as to 
bring each slot in its rim exactly under- 
neath the outlet of the magazine slot. This 
is simply accomplished by means of the 
hardened steel ball R which is housed in 
a clearance hole drilled through slide and 
engaging with one of eight dimples cut 
into the periphery of the enlarged flanged 
portion of the drums as shown. This ball 
is spring loaded as at S and a screwed 
plug member T threaded into the tapped 
mouth of hole in slide to seal off. 

The positioning of the dimples, of 
course, must coincide with the positions 
of the insert holding slots in the drum. 
No similar provisions for correct index- 
ing are required in the case of the push 
pin slide drum | as this will always take 
up the same radial position as drum E. 

It will be noticed that the drum shaft 
N is considerably extended at the right- 
hand end beyond end of block, and fitted 









PLASTICS 327 


onto a slightly reduced portion is the 
operating handle or lever U. This has to 
be rotated one full turn to bring each slot 
past the outlet of magazine tube D. If 
desired and space permitted an ordinary 
hand wheel could be employed for this 
purpose. 

The method of fixing this lever to its 
drum shaft may prove of interest, as it 
embodies a very simple expedient often 
employed by the writer with excellent 
results in the safer working of moulds 
and reducing the fatigue of an operator. 

Disposed each side of the lever boss 
are the fibre friction rings V, these being 
press-fitted onto the shaft and also pre- 
vented from _ rotating independently 
thereon by means of small nibs fixed to 
shaft and engaging slots cut in bore of 
rings. A stiff compression spring W is 
then passed onto shaft up against the 
right-hand washer, and-a washer Z inte:- 
posed between the spring end and an 
ordinary lock-nut. By adjusting this latter 
member the frictional grip between the 
lever boss and its fibre rings will be 
increased and it is thus possible to set the 
degree of frictional grip between these 
members that slippage will occur should 
any undue tightness develop throughout 
any part of the mould mechanism. Or 
alternatively, pressure may be so adjusted 
as to allow the lever to be given a recipro- 
cating movement and a _ stop pawl 
arranged on the rod so that it could move 
only in one direction. In this simple 
manner a slight to-and-fro motion on the 
lever would effect the required one direc- 
tional intermittent indexing of the feed 
drum E, etc. 


Operation of the Feeding Mechanism 


Having now fully described the con- 
structional principles and details of this 
mechanism, it remains very briefly to 
explain the method operating same. 

Referring to the illustration in Fig. 1, 
this shows the mechanism in the closed 
or moulding position, where it will be 
seen that both slides are in their 
extreme inward locations with the push 
pins L bearing up against the right-hand 
ends of the inserts shown in solid black 
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shading. These latter 
components are cor- 
rectly situated in 
their seating in rela- 
tion to the mould 
cavity allowing them 
the proper amount 
of projection in the 
finished moulding. 

After a shot has 
been taken _ the 
mould block A is 
withdrawn from its 
associate block, this 
movement causing 
the slides B and H to 
be opened so that at 
the end of the open- 
ing motion of block 
these slides occupy 
the respective posi- 
tions shown in the 
drawing in Fig. 2. Slide B is withdrawn 
distance X and slide H moved distance 
Y, this larger travel being required in 
order to bring back the ends of push pins 
slightly beyond the right-hand side of 
the magazine slot so as to permit the 
stack of insert parts to fall freely 
into the now vacant notches of the 
freed drum E. 

When the slides have been drawn back 
this required distance in each case, the 
drum rod is slowly rotated, a slight 
dwell being afforded at each indexing as 
determined by the engagement of the 
hardened ball and the dimples in the 
drum flange, as before explained. 

After the drum shaft has been indexed 
through the eight positions, thus ensur- 
ing that the drum slots have been filled 
with spare inserts, the mould blocks are 
again closed and the inward travel of 
slide H causes the push pins to travel 
inwards towards the cavities carrying 
before them the inserts, which are 
gradually pushed out of the notches in 
body of drum E. 
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It will be appreciated that this feeding 
action is extremely simple and capable 
of being rapidly accomplished, the only 
risks attached to the operation being the 
failure to complete the cycle, so leaving 
one or more slots in drum unfilled with 
an insert. ‘This difficulty may be over- 
come by attaching a disc to the shaft 
between the end of slide and handle. 
This disc should be fixedly attached so 
as to move in unison with the shaft. 
Near its rim a round hole should be 
drilled clean through, and a pin should 
be so arranged to project from the end- 
face of the’slide H as to engage this hole 
when in its proper position. Unless the 
shaft and its disc are rotated one complete 
revolution, the hole in disc will not 
match up with the pin overhanging from 
end of slide, and so it will not be 
possible to close the mould block as the 
slide will be arrested in its travel when 
the pin bears against side of the disc. 
This will be found a more fool-proof 
method than reliance upon the opera- 
tor’s observation, or providing an 
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indicating mark on the shaft, which has 
to be brought coincident with a mark 
on the slide. 

In order to make the method of load- 
ing inserts into the feed drum still clearer, 
a further illustration of the drum and 
end of magazine tube is shown at Fig. 3. 
This is a cross-sectional cut and. shows 
very faithfully the action of feed, as well 
as the exact shape of the notches or slots 
cut in the drum periphery. 

From this further view readers will 
appreciate that it makes no difference in 
which direction the feed drum is operated 
when filling it up, provided that the 
indexing dimples in its flange always cor- 


rectly locate each slot beneath the exit end 


of the magazine tube as shown. 


Advantages and Disadvantages of this 
Feeding Mechanism 


Several useful advantages are to be 
noted in respect of this mechanism, 
which are as follow:— 

(a) Ensures a very positive feed since 
the actual pressing into position of the 
inserts is automatically performed with 
the normal closing movements of the 
blocks. 

(b) The mechanism is capable of being 
easily arranged to deal with inserts of 
widely differing lengths, and in one 
instance the author very successfully 
employed an adapted version 
of this design for obtaining 
delivery of two sets of inserts 
having different lengths, 
which had to be fed into their 
respective mould cavities be- 
tween each cycle. In this 
construction two magazine 
tubes were employed, one for 
the long inserts and one for the 
short ones. The feed drum 
was provided with an equal 
number of spacings in the 
same manner as the example 
just described, but the push 
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pins required for pressing home the longer 
inserts were made _ correspondingly 
shorter than their fellows. This is an 
extremely useful and interesting develop- 
ment of this simple mechanism which 
obviated costly mould complications. 
(c) By this mechanism it is also 
possible to secure differing lengths of 
projection of inserts from the finished 
mouldings, by simply adjusting the 
respective lengths of the push pins, so 
that some pins press home the insert 
component a greater amount. 


(d) The mechanism is extremely 
simple, and given reasonable care in con- 
struction and operation, little serious 
maintenance trouble should be occa- 
sioned with moulds designed on these 
lines and intended for moderate produc- 
tion runs. Where extended production is 
required some modifications will be 
necessary tO preserve accuracy and 
absence of wear. 

(e) The operation of the feeding 
mechanism may be performed in either 
direction without interfering with its 
speed or efficiency. 

(f) It is readily adaptable for dealing 
with the feeding of a considerably larger 
number of insert components per cycle 
than in the case of the selected example 
just dealt with. In point of fact, very 









MAGAZINE SLOT 










INDEXING DIMPLES 
IN DRUM FLANGE 






ORUM SHAFT 







-— + SLOTS IN DRUM 





he+—— INDEXING BALL 












el 











——— TAPERED NOTCHES 
IN-DRUM FLANGE 


INDEXING PLUNGER 
NIB TO PREVENT PLUNGER 
ROTATING IN HOUSING 


KEYWAY IN SLIDE 


large numbers of small diametered 
inserts could be fed in this manner pro- 
viding location of the cavities could be 
conveniently arranged. 

Turning now to the several disadvan- 
tages to be noted in connection with this 
mechanism, in the first place it should be 
pointed out that the fact of hand opera- 
tion of the feed drum is associated with 
considerable risk, and some steps should 
be employed to ensure that an operator 
cannot close the moulds and iniect a shot 
of plastic material until all the notches 
in the feed drum have been 
filled with an insert member. 

Should this mishap occur, 
plastic material would be 
forced along the empty notch 
in drum, past the push pins, 
and through to the slides, 
whose movements would be 
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take place on the dimples around th« 
drum flange, which will result eventuall, 
in faulty indexing of that member an 
the trapping of the push pins, or else 
the jamming of an insert by it making 
imperfect lodgment in the drum notch. 


Prolonged Accurate Indexing 


Fig. 4 shows a greatly improved 
alternative method of obtaining pro- 
longed accurate indexing by discarding 
the spring loaded ball and dimples in 
favour of tapered notches cut equi- 
distantly around the flange of drum, and 
using a tapered plunger member. This 
plunger is made tubular with the nose 
A stiff 
spring is inserted up its blind bore for 
forcing it always in engagement with the 
flange. A small steel nib should be let 
into one side of the plunger and allowed 
to project sufficiently so as to engage 
along a parallel keyway cut in wall of 
housing. 

In this manner the plunger is prevented 
from rotating within its housing, it being 
left to slide only. The view in Fig. 4 
clearly shows the assembly of this part of 
the mechanism. 

Whilst this improved form of indexing 
mechanism will undoubtedly give greater 
service before errors arise due to wear, 


Fig. 5. 





impeded thereby. 

The second important ob- 
jectionable feature deserving 
attention lies in respect of the 
indexing of the feed drum. 
Reliance is made upon a 
drilled dimple, this being en- 
gaged by a hardened steel 
ball backed up by a compres- 
sion spring. In the case of a 
mould used over prolonged 
periods wear will undoubtedly 
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some wear will occur which will be diffi- 
cult to correct, especially if little initial 
clearance is left between end of plunger 
nose and bottom of tapered notches. 

A still more reliable and accurate form 
of indexing will be obtained by using a 
notch and plunger of the style illustrated 
in Fig. 5. In this construction, instead of 
using a notch tapered at both sides, it 
will be seen that only one side is so 
tapered, the other being left straight and 
parallel with the centre line. The plunger, 
too, is similarly shaped at its nose end. 
This shape of notch ensures that any 
wear which occurs takes place only on 
the tapered side, and since there is sub- 
stantial clearance left between bottom 
of notch and extreme end of plunger, the 
pressure of the spring will always force 
the plunger sufficiently hard into its notch 
to bring the two straight sides into inti- 
mate contact. This form will give the 
maximum service and remain extremely 
accurate over protracted periods. 

It will also be specially noted that in 
this arrangement the plunger slides within 
the bore of a renewable hardened sleeve 
which is tightly located within the hole in 
slide. 


ing may result not only from wear be- 
tween notches and plunger end, but also 
from slackness of fit between plunger 
and its housing. Hence the need for a 
replaceable bushing which can easily 
and inexpensively be changed when 
undue wear occurs. 

A further serious disadvantage will be 
found in the absence of any wear taking- 
up means in respect of the two slides. If 
the slides wear and become slack in the 
guideway, misalignment of the push pins 
may occur, causing these members to be 
excessively strained and worn. 

Similarly, in the case of both the feed- 
ing drum and push-pin drum, some pro- 
vision should be made for ensuring that 
harmful wear between their housings and 
end retaining rings can be kept at a mini- 
mum and corrected in a simple manner. 

Errors may also arise in respect of the 
location of inserts within the mould 
cavity area because of wear and resulting 
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slackness between the actuating pins and 
their mating holes in the slides. Some 
provision should be made whereby such 
wear can be rapidly eliminated, and one 
simple solution would be to equip each 
slide with renewable hardened-steel bush- 
ings within the actuating pin holes. 

Yet another disadvantage likely to 
prove troublous in some mould construc- 
tions is the method of rotating the feed 
drum and its shaft. Instead of a hand 
wheel, or friction drive to the handle and 
rod as previously explained, it may be 
necessary to modify these in favour of a 
ratchet and pawl type of engagement. 
This means permits extremely fine index- 
ings to be made without difficulty, and, 
moreover, allows the handle or hand- 
wheel to be operated in any desired radial 
position to suit exigencies of rest of 
mechanism. 


Maintenance Measures Required for this 
Construction 


Before leaving this design and mould 
construction to consider the fully auto- 
matically operated drum feed, it will 
serve a very useful purpose briefly to 
describe the chief maintenance points 
likely to require attention. 

These are as follow:— 

(a) Cleanliness. Considerable care will 
have to be exercised by both operator and 
mould maintenance toolmaker to ensure 
that the feed drum mechanism and asso- 
ciated members are kept perfectly clean. 
Since the insert components are simply 
dropped into the vertical magazine D, 
any dirt passing in with them will eventu- 
ally settle at the bottom of the tube and 
soon find its way into the notches of the 
feed drum. Unless carefully scrutinized 
and cleaned these notches may become so 
loaded with dirt, etc., as to prevent the 
inserts from seating down properly. 
Should this occur and the moulds are 
moved to their closed position, the 
improperly located insert piece may 
become trapped violently against the side 
of feed tube at one end and the end of 
notch. Very serious damage might result 
from such an untoward occurrence. 

Dirt finding access to the hole in slide 
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in which the feed drum or push pin drum 
revolve may also serve to accelerate wear 
or cause stiffened working of these mem- 
bers, with resultant strain being placed 
upon them and closely connected parts. 

(b) Lubrication. Here, again, close 
attention will have to be paid in the regu- 
lar oiling after cleaning of the 
drums, push pins, slides, and indexing 
mechanism. In some mould construc- 
tions the diameter of the drums may have 
to be very large, which will mean that 
extensive surfaces will be brought into 
frictional contact, hence the need for an 
efficient and ample lubricating system. 

One of the merits of this form of con- 
struction is that easy access to vital work- 
ing parts is afforded to facilitate cleaning 
and lubrication operation, and it is pos- 
sible for the operator or maintenance 
engineer to reach all essential points of 
the mechanism without dismantling other 
members. 


(c) Adjustment of Push Pins. It will 
be necessary for the maintenance tool- 
maker to devote regular attention to the 
condition of the push pins, as several 
forms of trouble are prone to arise in 
connection with these members. 

First, it may be found after some 
lengthy operation of the mould that the 
front end of these pins has become mush- 
roomed over slightly, due to the constant 
pressing against the insert components. 
If this is allowed to develop to an appre- 
ciable extent, the result will be a tighten- 
ing of the pin within the guide hole 
through the feed drum, and since this 
may happen to a number of the push pins 
at the same time, a greatly additional load 
may therefore be imposed upon the 
mechanism. 

For this reason it is advisable not to 
rivet these pins to the push pin slide in 
the manner shown, since it will be diffi- 
cult to remove the mushrooming at the 
end of pins whilst in position. To do this 
properly the pins must be removed from 
the slide. Hence they should preferably 
be fitted by means of lock nuts to the 
slide so that their extraction for inspec- 
tion and correction is rendered a simple 
matter. 
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The second point to be observed ir 
respect of these members is that after, 
say, three or four months’ continuous 
operation of such a mould, it will be 
found that the pins require slight endwise 
readjustment, because they will either be 
pushing the inserts too far or too short 
of the correct location within cavity area. 
This will arise because of the wear 
occurring between slides and the guide- 
way, and the actuating pins and their 
holes in each -slide. A new mould is 
nearly always stiff in operation for a short 
time until adequate working clearances 
have been obtained at all points. 


Therefore, in order to facilitate such 
adjustments to the push pins after a 
mould has been run in will require some 
other method of fixture than that of rivet- 
ing, as shown in Figs. 1 and 2. Here, 
again, use of lock nuts at the right-hand 
side of the push pin slide will permit the 
pins to be readily extracted so that a thin 
shim packing may be inserted between 
head and left hand of slide to give slightly 
greater projection of push pin. 


(d) Push-pin Drum and Drum Shaft. 


Wear will also develop between the 


bore of the push-pin drum and the shaft, 
and particularly along the sides of the 
keyway in drum bore or on the key in 
shaft. Should this occur markedly, rota- 
tion of the shaft will cause a certain 
degree of springiness on the push-pins, 
due to the lagging behind of the pin drum. 
Thus the pins themselves may suffer 
undue strain, leading to permanent dis- 
tortion, stiffened sliding action within the 
feed drum, and eventually complete 
seizure or fracture. 

The key, or keys (two would be con- 
siderably more reliable in averting wear), 
should be hardened and properly fitted 
into their seats in the shaft, so that no 
looseness will develop. 


(e) Effects of Temperature Variations 
of Mould. In such a design as this where 
it is essential to maintain two large- 
diametered members such as the feed and 
push-pin drums in close-fitting contact 
with rest of mould, the effects of tem- 
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perature alternations of the mould itself 
are likely to prove troublous unless ade- 
quate provisions are made to counteract 
such influences. 

This can be accomplished by several 
measures, the chief of which are: making 
the drums of different materials from the 
slides; hardening the area around bored 
holes in these latter members; paying 
careful attention to provide the correct 
degree of working clearance; ensuring 
ample flow of lubricants; water cooling 
the surrounding metal as far as possible, 
so as to keep the essential surfaces as 
cool as efficient working of the mould 
will allow. In such a construction, if the 
mould were allowed to run at too high a 
temperature very unequal expansion of 
the various members would arise. 

For example, the feed drum slide and 
push-pin slide would be liable to distort 
appreciably, because of the large amount 
of metal removed from their centre to 
accommodate their respective drums. 
Such distortion would tend to interfere 
with the rotational freedom of the drums. 

As for the drums themselves, these 
members would most probably expand 
considerably along their lengths if heated 
excessively, and so would be liable to 
bind between their retaining rings and the 
recess in slide, thereby rendering their 
rotation more difficult and correct index- 
ing less likely. 


(f) Stops for Slide Travel. Some pro- 
vision should also be made for checking 
positively the travel of the two slides. 

Check screws should be affixed to the 
left-hand side of the drum slide that their 
heads can be adjusted so as to make con- 
tact with the end face of the guideway 
slightly in advance of the slide. By setting 
these screws in order to vary the amount 
of their projection beyond the slide varia- 
tions in extent of slide travel can be 
readily counteracted. The same proce- 
dure applies to the push-pin slide, which 
should also be equipped with at least two 
check screws of this kind, which in their 
turn would bear up against the right-hand 
side face of the drum slide when both 
members reach their innermost or mould- 


_ ing position. Introduction of such check 
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screws will also enable the maintenance 
toolmaker to take up any undesirable 
wear between the actuating pins and their 
holes in the two slides, and to ensure that, 
regardless of such wear, the slides will 
always be brought to a positive location 
and stopping place. 

One further advantage accruing from 
the use of checks of this nature is that 
lodging particles of dirt or excess plastic 
material, avhich normally will be found 
to filter through into the slide guideway 
and drum seatings, etc., will not cause 
tightened working of the slides or a 
shortening of their movement or mis- 
alignment of the drums. Instead of the 
entire end face of the slide making con- 
tact with the wall of the guideway, only 
two or three small areas will be in con- 
tact, leaving adequate spaces surround- 
ing these points into which dirt, etc., will 
be free to fall without doing harm in the 
manner suggested. 

Some provision might also be advisable 
to prevent the movable block being 
closed whilst the drums are being indexed. 
This would prove an additional safeguard 
to prevent jamming of the mechanism 
and especially the push pins. 

These, then, are some of the main 
requirements in respect of maintenance 
which will call for regular inspection, 
test and adjustment. Given application 
of the modifications here suggested, 
coupled with the type of improvements 
previously dealt with in earlier sections, 
covering dowels, pins and their seating 
holes, very smooth, trouble-free service 
should be possible from an _ injection 
mould of this type. 


Conclusion 


Before turning our attention to the con- 
sideration of the automatically operated 
drum-feeding mechanism, which will be 
deferred to a second part of this section, 
it is worth while pointing out that the 
hand-feed mechanism just illustrated and 
considered is one capable of being easily 
and inexpensively adapted for purely 
mechanism operation. This may be 
accomplished in the following manner:— 

Instead of operating the drum shaft 











and all its connected members by means 
of a hand wheel or hand lever to be 
moved manually, this member could be 
equipped with a geared pinion or even a 
ratchet wheel. In the case of the former 
type of gear it would be rotated by being 
meshed into a stationary toothed rack 
affixed positively to the machine frame 
or guide bar brackets. When the movable 
block carrying the drum shaft with its 
pinion was opened, the lateral travel of 
this member would cause the pinion to 
be rotated. In this manner the shaft 
would also be slowly rotated. One dis- 
advantage appertaining to this method of 
operation is to be found in the absence 
of any dwell periods, as each notch in the 
drum lies opposite to the outlet end of 
the magazine tube. 

Such continuous rotary motion may 
prove unsatisfactory unless the speed of 
rotation is kept very slow, and the num- 
ber of drum notches few. One helpful 
step which may be adopted in such cir- 
cumstances would be to increase the 
width of each notch and forming con- 
siderably more taper on the sides of same, 
so as to provide slightly more time and 
space for an insert to drop into its correct 
place even though the drum is continu- 
ously moving. 

In actual practice it may often be 
found possible to dispense with the index- 
ing mechanism to the feed drum, and 
to have the rotation of that member con- 
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tinuous instead of intermittent, as the 
writer can. testify from his own 
experience. 

If a ratchet toothed wheel is employed 
on the drum shaft, the method of opera- 
tion will have to be on the following 
lines: First a lever will have to be 
swivelled upon the plain end of the drum 
shaft, carrying a pawl for engagement 
with the ratchet gear. This lever would 
then be connected up to the most con- 
venient stationary part of mould or 
machine, in such a manner as to impart 
adequate longitudinal movement to this 
member. Such movement would have to 
be sufficient to allow the pawl to turn the 
ratchet wheel a sufficient number of 
degrees necessary to obtain the required 
indexings of the drum. 

The disadvantage of this method of 
operation is that indexing action can only 
be secured in one direction, which in 
some mould constructions will prove a 
prohibitive factor. 

In the second portion of this section 
will be illustrated several simple yet 
extremely reliable methods for obtain- 
ing automatic rotation of the drum 
feed members, with suitable purely 
mechanical positive indexing arrange- 
ments whereby the drum is faithfully 
positioned in respect to the inlet end of 
the magazine tube through which the 
insert components fall. 

(To be continued) 








Temple Press Aeroplane 


Temple Press Ltd. have recently acquired 
a three-seater Auster J/I light aeroplane for 
use as personnel transport for executive 
members of its staff. The aeroplane will be 
used for the rapid conveyance of members 
of the editorial and photographic staffs of 
Temple Press journals to and from distant 
engagements, and will enable urgent photo- 
graphs and reports to be rushed to London. 
An appreciable saving of time will be 
effected by air on itineraries involving cross- 
country journeys and on visits to the 
Continent. 

The Auster J/I is the civilian development 
of the aircraft which was used with out- 
standing success during the war for artillery 


observation duties and communications pur- 
poses. Of high-wing monoplane design, the 
J/I carries a pilot, two passengers, and lug- 
gage in an enclosed cabin. It is fitted with 
a 100 h.p. Blackburn Cirrus Minor four- 
cylinder in-line air-cooled engine, which has 
a fuel consumption of approximately five 
gallons an hour cruising at 104 m.p.h. Fully 
loaded to 1,700 Ib., the Auster takes off in 
a 5 m.p.h. wind with a run of only 200 yards. 
Landing speed, with full flaps, is 25 m.p.h., 
and, as the Auster can be brought to a stand- 
still in as little as 50 yards, it is well suited 
to operation from small fields or grass 
launching strips inaccessible to larger and 
heavier types of aircraft. The registration 
letters allotted to the Temple Press aeroplane 
are G-AERO. 
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: If your product demands uniform feed- 

—_ ing of material stipulate GARDNER 

f Patent “ Diaphragmic” Feeder & 
Measurer. This model embodies many 

r new features, and is far superior to any 

other, because a specially designed 
pressure balance chamber reduces varia- 

- tion of discharge to a minimum, no matter 

ot what the amount of material in the 

* mixer portion. Opening discharges are 

mn controlled by micrometer adjustment. 

ly Specially designed multiple discharging 

e- vanes ensure NON-STOP discharge of 

ly material. 

“ This particular model, like all GARD- 

7 NER machines, has the GARDNER 
hall-mark of perfect performance, long 
working life, free from trouble or repair. 
Write for fuller information and illustrated 

ir catalogue. 
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- WM. GARDNER & SONS (Gloucester) LTD., BRISTOL ROAD, GLOUCESTER 





ane Telephone : 2288 (3 lines). Telegrams : ‘‘Gardner, Gloucester. 


LONDON: 19, Gray’s Inn Chambers, 20, High Holborn, W.C.1.. Telephone: Chancery 7347. 
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EXPERTS 
ON 
EXPORTS 


Sit back and let us iron out 
your Export worries. MAR- 
KETING, SHIPPING 
FORMALITIES & EXPORT 
FINANCE ate taken care of by 
our Service. Our world wide ;. 
sales organisation can handle 
your products now. Get in 
touch with 

THERMO - COUPLE 


SURFACE CONTACT: 
ETERS 














LLOYDS HOUSE 
ETHER LTD 

TYBURN RD., ERDINGTON, B’HAM, 24 LLOYD STREET MANCHESTER 
Te 


LEPHONE: EAST 0276/7 

















but Cealle 


MOULDING POWDERS 


make good jobs: | 
-, BETTER! 







BEST with 
TENAPLAS 












RADIO SLEEVINGS 
‘TENAPLAX’ TUBING FOR 
CONVEYING LIQUID FOOD 
EDIBLE OILS, ETC 
INSULATED WIRES & CABLES 
SOLID SECTIONS & STRIPS 
‘ TENATHERM ' SELF-HEATING 
CABLE AND ‘TENAPLAX' 

CO-AXIAL CABLE 









Write for V 
details to 
TENAPLAS LTD 
WORKS: UPPER BASILDON. NEAR PANGBOURNE, BERKS 
TELEPHONE : UPPER BASILDON 228-269 

















Foleshill Road, Coventry. Telephone: Coventry 8877! 
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SAMUEL JONES & C0 LTD 


16-17 NEW BRIDGE STREET. E.C.4. 





PHONE: CENTRAL 6500 




















Holly Brand 


TEXTILES 
PLASTICS 


are produced by 


THE HOLLINS MILL 
co. LTD. MARPLE 


CHESHIRE 


All Enquiries and Correspondence to 


5, PORTLAND ST., 
MANCHESTER, 1 











OPPORTUNITIES 
IN PLASTICS 


A most informative handbook ¢ entitled “OPPORTUNITIES 
IN PLASTICS” is now for distributi This 
guide discusses in considerable detail the prospect of 
careers in all branches of the Plastics Industry—know- 
ledge required, salaries, possibilities of promotion, and 
so on—and explains how you may prepare for these 
opportunities through our modern home-study courses. 
We specialise in Plastics training and our courses are 
authoritative, up to date and a oo 
range of our tuition is wide, co a 4 
Instruction in Basic Subjects, P PLASTics 7 CHNOLOG 
coaching for the CITY AND GUILDS EXAMINATIONS, 
and specialised instruction s ‘com specific branches 
of the industry as:— 
fond me Ley ~ Plastics in the Paint, bmg - and 
Lacquer Industries, Plastics Costing and Estimating, Plastics 
for the Atroratt industry. — tor! the Electrical Industry, 
Plastics for the Building Industry, Plastics in Sales Pro- 
motion, Plastics in Textiles, Designing in Plastics, Synthetic 
Rubber Technology, etc. 


All courses are conducted under a guarantee of 


“SATISFACTION OR REFUND OF FEE” 
“OPPORTUNITIES IN PLASTICS” will be sent - 


request, free and without obligation. The 

contains so much useful information and guidance 
that whatever your interest in Plastics may be, you 
should make a point of writing for your copy at once. 


BRITISH INSTITUTE OF 

PLASTICS TECHNOLOGY 
2, Shakespeare House, 

Stratford Place, London, W.1 





17, 
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CLASSIFIED ADVERTISEMENTS 


Rate 3d. per word, minimum 3/-. Box Number Fee, 1/- 





Instructions should be addressed to “Plastics,” Bowling 
reen Lane, London, as 





ET AGENCE ———— 
Various plastic goods offered to wholesalers and ex- 
Porters. Information to Box 2399, care of * —.. 





Agencies Wan‘ed 
Established firm of wholesale distribuiors, excellent con- 
nection southern counties, modern warehouse, wish to 
contact manufacturers of all types of plastics, either as 
agents or cash buyers. For further particulars write 
G. Parker, Cleasby Grange, Boscombe, a. 
Zzz- 
Agencies required for the sale of plastic domestic 
articles. Representatives covering most parts of the 
British Isles. Write to N. Gerver (Building and 
Utility Supplies Dept.), 2-10 Mare Street, Hackney, 
London, £.8. 109-6339 
Export merchants, exporting to Europe, India and 
Africa, invite offers from manufacturers of plastic 
goods; large orders. Apply, Box 47, care of ** Plastics.’ 
z2zz-375 
Manufacturers of fancy goods, cigarette cases, com- 
pacts, etc., American type, Fifth Avenue design, desire 
to contact exporters in this country and importers 
abroad with a view to arranging agencies. Apel, Lo} 
2046, care of ** Plastics.” 
Sales: Export and Home. Expert .. ‘onh 
indoor and outdoor staff and offices in Westminster, 
London, can undertake additional representation reput- 
able manufacturers. Reply P., Box 964, care of 
Erwoods, Ltd., 30 Bouverie Street, London, E.C.4. 
111-7102 
Agent, with office and stock room, calling on wholesale 
and retail, seeks manufacturers of kitchen and house- 
hold articles, electrical and plastic ware, fancy goods, 
toys, haberdashery, smallware and hardware, stationery 
and imitation jewellery to represent on commission basis 
or on own account against cash, for home and export 
trade. Turner, 2 Sydner Road, London, N.16. 109-31 
Manufacturers wishing to enter or re-enter the London 
market are asked to contact advertisers now calling on 
ironmongers and hardware stores and able to handle 
additional lines. Box 2347, care of *‘* Plastics.” 
109-x5507 
Agency wanted for plastic powder urea and phenol 
resins by established manufacturer's agent for Egypt, 
Palestine and Middle East. Principal arriving London 
shortly from Egypt. Write, Box 2338, care of **Plastics.”’ 
109-x5464 
Showroom available London, West End, also experi- 
enced representative with full knowledge of principal 
towns in England, could organize sales = 
covering all areas. Box 2200, care of ** Plast 
1112x4878 
Agency or representation for plasiics, nylon, paint, tools, 
electrical goods, hardware, by Dublin agents. Eire and 
Northern Ireland covered. Good business assured. 
Commission basis. Box 2241, care of “* Plastics.’ 
109-x5064 
Italy, North Africa. Contacts desired with manufac- 
turers of plastic goods interested in these markets. Box 
2282, care of “* Plastics. 109-x5193 
Advertiser, active representative with over 300 live 
accounts in the North of England, wholesale general 
merchants, Co-ops., and departmental stores, desires 
an extra line to carry with existing range. Write Box 
2659, care of ** Plastics.’ 109-x6399 


—-—— DRAWING OFFICE EQUIPMENT 


Uno Pen Stencils for quick and perfect lettering of 
plans and tracings. West and Partners, 36 Broadway, 
Westminster. 120-7071 


MACHINERY, TOOLS AND PLANT ——— 


pow Hydraulic Pumps, 210 cam, 1,000 Ib. per sq. 
horizontal treble ram twee, Hydraulic Engineer- 
ine Co., electrically driven from 00 
three-phase 50-cycles electric motors er B:T:H. Four 
hydraulic accumulators in sets of two, 16-in. diameter 
rams by 18-ft. stroke, each giving 150 Sons. bad at 
1,000 Ib. per sq. in. Joseph Pugsley and. Sons, 
Lawrence Hill, Bristol, 5. 
70-Ton Bridge Upstroke Press with pushbacks. heoly 
Box 2656, care Of ** Plastics 109-38 
Hydraulic Presses, 40 tons ‘sad 60 tons, completely 
self-contained units for early delivery. Apply: Aircraft 
Precision, Ltd., Progress Way. Croydon 6027. 
111-7069 














JUNE, 1946 





Machinery, Tools and Plant (contd.) 
HYDRAULIC MACHINERY FOR SALE 


aes DOWNSTROKE MOULDING PRE: ; 
by John Shaw and Sons. Table 9 ft. by 5 ft. 
2,000-TON UPSTROKE MOULDING PRESS by John 
Shaw and Sons. Table 7 ft. by 3 ft. 
(Above presses designed for moulding coffins and lics 
respectively.) 
780-TON HYDRAULIC PRESS. Table 6 ft. by 4 fr. 
600-TON HYDRAULIC PRESS. Table 6 ft. by 4 ft. 
450-TON DOWNSTROKE FIELDING AND PLATT 
PRESS. Table 36 ins. by 30 ins. 
300-TON HYDRAULIC PRESS. Table 7 ft. 9 ins 
by 5 ft. 3 ins. 
TWO 100-TON ie anheY AND TURTON UpP- 
STROKE PRESSES. 
100-TON Tee UPSTROKE PRESS WITH 
AM PLATENS. 
70-TON ne. DST STROKE MOULDING 


25-TON TANGYE DOWNSTROKE MOULDING 
PRESS. 


FIVE 7'2-TON MOULDING PRESSES. Table 10-in. sq. 

FIVE BRADLEY AND TURTON AUTOMATIC 

VARIABLE STROKE HYDRAULIC PUMPS (one 
large and four small). 

ENE A. THREE-THROW SHAW PUMP, 

on. 10 gallons p.m. capacity. 

veances. THREE-THROW BRIDGE PUMP, 1 ton. 

7 gallons p.m. capacity. 


REED BROTHERS (ENGINEERING), LTD., 
BEVIS MARKS HOUSE, E.C.3. 
Phone, Avenue 1901-5. 
109-24 
Machinery, Tools and Piant Wanted 
Hydraulic pump to pump water 1-14 tons per sq. 
delivery of 6-14 gallons per min.; motorized Saliines. 
Box 2390, care of ‘* Plastics.” 109-4 
Wanted, 50-100-ton hydraulic moulding press, electric- 
ally heated, with pump. Details to Kemsley, Stanley 
Road, Folkestone, Kent. 109-x5781 
PRODUCTION CAPACITY AVAILABLE AND 
———————— WANTED ——— 





Repetition in Ebonite, Erinoid, etc. 

work. Mansell, Temple Street, Rugby. 
Pulverizing and grading of raw materials. Dohm, 
Ltd., 167 Victoria Street, London, S.W.1. 222-369 
Engraved name plates, scales, dials, etc., supplied. 
Tickets and Co., Silver Street, Leicester. Phone 21218. 


Capstan lathe 





z2zz-374 
Firm with own comb moulds looking for injection 
moulder with available capacity. Particulars Box 
P.P. 1861, Samson Clark, 57-61 Mortimer Street, bP 


Firm or individual required to make steel moulds of 
artificial teeth by Hobbing. Box 2507, care of 
** Plastics 109-x5926 
Manufacturers of Perspex articles have capacity for 
fancy and household goods, aircraft parts, etc. Box 
2284, care of * Plastics.” 109-x5195 
If you have materials available we have facilities for 
making any products out of Perspex, Cellulose Acetate, 
Cast Resins, Casein, etc. Let us submit designs and 
prices. Barron Bros., Malvern Road, Southampton. 





Phone 71347, 109-x5125 
WELL-KNOWN FIRM, 
with 
EXTENSIVE HOME AND EXPORT SALES 
ORGANIZATION, 


invites offers of 
ENTIRE OUTPUT ON PROMPT CASH BASIS 
BY MANUFACTURERS OF 
MECHANICAL, METAL AND PLASTIC TOYS AND 
NOVELTIES. 


Apply, Box 2405, care of “* Plastics.” 

222-383 
London firm requires for home and export market, 
plastics, household goods, including beakers, cups, 
saucers, plates, spoons, eic., in urea or phenol formal- 
dehyde. Box 1427, care of ** Plastics. 112-6341 
Required, moulding capacity, preferably injection for 
long runs up to three years. Apply, Box 46, care 0 
** Plastic$.”” 222-376 
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Production Capacity Available and Wanted (contd.) 
THERMO-PLASTIC SCRAP AND OFF-CUTS. 
Cellulose Acetate, Vinyls, Perspex, etc. 

Highest prices paid. Immediate collection arranged. 
Please send samples and offers to— 
ALMEX, LIMITED, 


78-82 Exe BUILDINGS, +e 
ACE, BIRMINGHAM 


a. Midland 0682. 
109-33 


Manufacturers of injection moulded costume jewellery 
seek outlet for their production. G lines. BCM 
MOULDEX, London, W.C.1. 109-x6219 
Injection moulding capacity required immediately for 
4-02. (actual weight) job. Long run. Box 2586, care 
of ** Plastics. 109-32 
Advertisers with permanent resident agents 41 European 
countries and also our Colonies, desirous of offers for 
supplies of all forms of household and other bakelite 
goods for export, and it is necessary that the g 

offered are competitive with those manufactured by 
other countries at the present time. All replies to 
A.B.C. Plastic Moulded Products, Station Works, 
Margate, Kent. 109-34 
Required, good quantities of Perspex rod or similar, 
9-16-in.-5-8-in, diameter. Box 2587, care of * a. 





Perspex sheets available from stock in 5-16-in. and 
§-32-in, thicknesses. Apply, Box 2588, care of ‘‘Plastics.”’ 


09-28 
West End wholesalers. Big turnover. Travellers call- 
ing upon the most important stores and other retailers 
all over England, Scotland, Ireland and Wales, would 
like to contact manufacturers of all kinds of fancy 
goods, handbags, plastics, novelties and other leather 
goods. Would prefer reseryed lines. Cash payment. 
Highest references. Write, Box 2589, care of ** i. 


Continental exporter, able supply monthly 10 tons 
urea-formaldehyde moulding compou und. Inquiries, 
write Box 2591, care of “* Plastics.” 109-25 
We have increased capacity for the manufacture of 
bakelite, urea and other plastic moulds, and can offer a 
high standard of workmanship and good delivery. 
Blundell Bros. (Luton), Ltd., Engineering Dept., Chaul 
End Lane, Luton. Luton 3976. 109-19 
Plastic moulding company wish to contact firms in 
London area with immediate available capacity for 
de-flashing, drilling and polishing bakelite mouldings. 
Steady flow of work could be arranged. Apply, Box 
2403, care of “* Plastics.’ 109-16 
Rigid thermoplastic tubes up to 2 ins. diameter. suit- 
able for table lamps, toys, display, furniture. All 
colours, sections, Quick deliveries. Box 2401, care of 
** Plastics.” 109-14 

Manufacturer with flypresses and machine shop 
interested in new, cheap we. Plastics. Write, 
Box 2400, care of ‘“* Plast 109-13 
Moulding capacity Phe “eared a. distributor and 
exporter. Box 2398, care of “* Pla 109-11 


Injection moulding capacity pg a OF if moulds 


. exist and full details to Box 2397, care of ** Plastics 
109-10 


We can now accept assignments for the design of 
plastic products and components. Our production and 
os office has a capacity of over 1,000 hrs. per 


bie Design Group, Ltd., Commonwealth House, 
W.C.1. Phone, Chancery 6451 (10 lines). 111-7073 
Cartons. 
We are able to supply from stock, without licence, 
large quantities of cartons. 
These cartons have been only once used and are equal 
to new. We would welcome your inquiries. We are 
able to make w m cases and boxes for the export 
trade without licence from clean second-hand timber. 
We are equipped to handle any packing problem, and 
have the organization to deal with, and successfully 
overcome, any packing problem, see to export docu- 
ments_and place on board ship. Gummed tape incor- 
porating the trade mark of your company made from 
1 in. to 3 ins. wide. 
No packing problem is too large or too small for W. 
Page and Sons, 34 Langside Crescent, London, N.14. 
Phone, Palmers Green 5087. 111-7072 
SITUATIONS VACANT 
Manager, storekeeper and order clerk wanted for 
plastic and_ photographic material business. Lloyd's. 
72 Bridge Street, Christchurch. zzz-49 
Two Draw; required for tool design office. 
Experience of mould « design an advantage, but not 
essential. A.E.S.D. rates. Write, stating age. and 
varticulars of experience, to Personnel Manager, E. K. 
Cole, Ltd., Southend-on-Sea. 109-6340 
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Situations Vacant (contd.) 


Plastics Manufacturers near London require: Qualified 
Works Chemist, age approximately 25-30. 
Qualified Research Physicist, preferable with Rheo- 
logical experience. 
Qualified Research Chemist, | eae with experience 
in organic and physical chemistr 
Permanent positions, with cacellent Prospects, for keen 
and ambitious men. Give full paritculars of education, 
Past experience and state age and salary required. 
Applications will be treated in the, strictest confidence. 
Write Box 2027, care of ** Plastics. 109-6806 
London company requires man with general knowledge 
of vegetable fibres and processing of rubber and 
Plastics to carry out experimental research; inventive 
ability and interest in engineering and pilot plant work 
an asset. Salary commensurate with qualifications and 
experience. Reply Box 1804, care of ** Plastics.’’ 
: 110-x3572 

Sales Manager required for leading plastic manu- 
facturing company in London area. Must have full 
knowledge of commercial practice in home and export 
markets; base salary of £1,200 with opportunity to 
earn £2,000 upwards. Write Box 2392, care of 

* Plastics.’’ 109-5 
Production Engineer required for factory in the Peak 
District. Candidates should preferably be under 30 
and have reached Higher National Certificate Standard 
or equivalent; mechanical engineering apprenticeship, 
drawing office, jig and tool design, time and motion 
study, and planning experience necessary; experience 
of plastics = desirable but not essential. Ex- 
service officer having pre-service production experience 
would be considered. Reply, giving full particulars of 
education and experience and stating order of salary 
required, to Box 2389, care of “* Plastics.”” 112-7067 
Pi ic Manufacturers, injection and sheet fabrication, 
required experienced assistant production manager, 
good salary and bonus remuneration. Replies to: 
O-Ess Products, Newport, Mon. 109-x5350 
Firm, proposing to commence fabrication of plastic 
fancy goods, require capable man with full knowledge 
and experience, Manchester district. State full details. 
Excellent prospects for the right man. Box 2199, care 
of “* Plastics. 109-x4865 
Mould Designer with compression and injection experi- 
ence, required _by ie land engineers. Suitable candi- 

tes in e, full details of education 
and experience, will be invited to interview. Box 2608 
care of * Plastics 1 
Manufacturers and Wholesalers of fancy goods want 
industrious and experienced representative, well intro- 
duced in Greater London at stores, co-ops. and high- 
class retail shops. Own car essential. Detailed appli- 
cations with copy references. Write, Box 1, oe 





of “ Plastics 
Works Manager required for growing concern E. 
London. Mainly injection, some compression. Know- 
ledge Perspex sheet working an advantage. Design 
moulds essential. Capable of getting maximum pro- 
duction and good disciplinarian. Very good salary to 
capable man with initiative. Only a man having held 
similar position need apply. Please state fully experi- 
ence and age. Replies treated in strict — 
Box 2585, care of * Plastics 09-23 
Large moulding concern in the North have ouaine for 
Production Manager. Excellent prospects for energetic 
experienced man, who must have wide knowledge of 
compression and transfer moulding. Apply, with full 
particulars and salary desired, etc., to Box 2584, care 
of “ Plastics 109-22 
Chief Draughtsman wanted by large plastic moulding 
firm in the Provinces. Must have sound experience 
in design of compression and injection tools, and_be 
capable of taking complete control of drawing office. 
Progressive © post for right man. Apply. stating age. 
experience and salary required, to Box 2583, care of 
** Plastics.” 

Large firm of plastic moulders require shorthand-typist, 
order and record typists. West End of London. Write. 
Box 2404, care of “ Plastics. - 109-17 
Foreman requi to take charge of compression mould- 
ing shop in North London. State age, experience and 
salary required. Apply, Box 2402, care of rae. 


Chemist, with experience moulding of plastics, required 
by large engineering works to control supplies of raw 
materials. Applicants should have knowledge and 
experience of acetate, knowledge of Bakelite and other 
plastics an advantage. The position offers excellent 
prospects for applicant with suitable knowledge and 
experience and able to accept responsibility. Box 2393. 
care of “* Plastics.” 1 

Chemical Engineer d. Mechanical Engineer 
required and Chemist ee to train for commercial 
posts with plastic company in London area. Ages 
28 to 33. Commencing salary £600 per annum. Candi- 
date proving his worth can ultimately rise to £1 ,000 to 
£1,200 per annum. Write Box 2391, care of * —_——. 
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Change required by export sales manager. Position 
with progressive firm offering good prospects required. 
Conversant with all markets; knowledge of plastics. 
Box 2283, care of * Plastics.” 109-x5194 
Specialist, 14 years’ experience in design and manu- 
facture of compression and injection moulds, desires 
post in North. Would initiate or develop tool manu- 
facture on sound lines. Box 2298, care of ** Plastics.”’ 


109-5265 
— ———— WANTED ——————_- 
Acetate and Nitrate. Sheet off-cuts and scrap plastic 
materials of every description wanted. We can arrange 
collection. Top prices paid. Lloyd’s, 72 Bridge Street, 
rage Hants. Phone, Christchurch 504.  zzz-51 
-V.C. plastic sheeting in large quantities at reasonable 
a required. Box 1994, care of “* Plastics.’ 100.4133 
09-. 


Wanted to buy for export, plastic sheets. Please send 
offers to the Oilcakes and Oilseeds prudes Co., Ltd., 
Stone House, Bishopsgate, London, E.C.2 110-6807 
Urea and Phenol Moulding Powder in (all colours. 
Large or small lots. Box 9035, care of “* Plastics.’ sn 
Z2Z- 
Modern — ~}" oy large size, Francis Shaw 
or similar. Box 8328, care of “* Plastics. 109-5943 
Plastics Chemist, in consultative capacity patentee, would 
like to contact consultant with a view to advancing 
existing patent to production stage. Adequate fees 
will be paid and an_ opportunity given to participate in 
future of project. Box 2647, care of ** Plastics.’ 9.37 


Any jobs and cleaning lines bought. Suan g 
Sholebroke Terrace, Leeds, 109-3 
Advertiser requires three different small articles made; 
involves stamping, moulding, and Possibly tube 
extrusion. Please reply to Box 2395, care of * a. 


Artist and industrial designer (freelance) would like 
to contact —w plastic manufacturers Box 2394, 
care of** Plas 109-8 
Cellulose Acetate Sheeting, in all colours, .015 in., 
.020 in., .025 in. ‘* Cellastics,"” 15 Lime Bank Street, 
Ardwick, Manchester, ’ 109- 
Perspex offcuts in quantity to cover 12-in, by 1-in. by 
1%-in. clear flat sheet. Whiteman, 34 West Street, 
Bognor, Sussex. 109-1 
W1n0ted, clear Perspex cuttings. Box 2396, care of 
Plastics.’ 111-7068 
Perspex, new sheet 1%-in. thick, pastel colours: enough 
for 1,000 10-in. discs. Box. 2255, care of ** Plastics.”* 
109-x5124 





SAVES 
UP TO 


A Leonard-Thermostatic Steam and Water mixer provides hot 
water at controlled temperature for washing and process. 

HOT WATER MADE ONLY WHERE WANTED — 
ONLY WHEN WANTED— COMPLETE CONTROL 
OUTFLOW TEMPERATURE —NO HEAT STORAGE 
AND RADIATION LOSSES —NO HOT WATER PIPE 
LINES—NO EXPENSIVE 

EQUIPMENT—EASY TO FIT— 

EASY TO CLEAN—EASY TO 
MAINTAIN—TAKES UP 

LITTLE MORE SPACE THAN 

AN ORDINARY STOP VALVE 

— THOUSANDS IN USE. 





%* WRITE FOR PAMPHLET 
QUOTING REF. 100/1857 





WALKER, CROSWELLER € CO,LT 


CHELTENHAM cLtos. 
61.1857 


—- MISCELLANEOUS —— ~ 
Factory Time Recorders. Service rental. Phone 
Vigilant 4731. Time Recorder, Supply and Mai: 
tenance Co., 28 Mayfield Road, Sutton, Surrey. 
113-506, 
Grained moulding plates and rollers, any pattern. Jj 
Martin and Sons, Ltd., Park Street, Adrwick, Man 
i 110-442) 
, Permanent London Address. Letters 
redirected, 5s. p.a. Write, Monomarks BM/MONO76 
W.C.1. Mawel 110-5942 
Perspex, small sizes, 1/24-in.-%-in., 1d.-134d. sq. in 
Kanga, 1 Colonnade Passage, Birmingham. 109-6170 
Extend Your Trade. 
Use a Trade Mark. Consult 
Trade Mark Proteciion Society, 
12 Church Street, Liverpool. 118-6372 
Inventors, Designers and Research Workers—a Guild 
of Creative Engineers, now in process of formation. 
Send 6d. for copy of explanatory memoranda to 
ery... Founding Committee, B.C.M./G.C.E.G., 
London, An 110-x3336 
P.V.C, m4 ‘Polythene strippings available, large quan- 
tities, continuous supplies, thoroughly cleaned and 
segregated | ready for use. Apply Box 2025, care of 
* Plastics 2zz-378 
Perspex small offcuts, \-in., thick, clear and pastel 
colours for sale, suitable for making brooches, buckles, 
buttons, etc., 4,000 pieces. Box 2256, care of ** Plastics.” 
109-x5124 
High-frequency welding equipment for P.V.C. sheet 
under development, seam press and __ spot-welding 
machines. Inquiries to Box 2310, care of “* Plastics.’ 
109-x5349 
For sale, 4-cwt. black, 1-cwt. walnut phenol moulding 
Powder, 20-ton hand press electric platens, 6-in. screw- 
cutting lathe with motor and accessories, % h.p. and 
h.p. Brooks three-phase motors, new, moulding equip- 
ment, £100. Box 2500. care of ** Plastics.’’ 109-x5831 
Available, large quantities all sizes cartons. Send for 
lists. Box 1013, Container Reclamation Co., 82-94 
Seymour Place, London, W.1. Paddington a 
-20 
Perspex. Clear sheet, 12 in. by 12 in., up to 48 in. 
by 15 in. by 5-32 in. and 7-32 in.; quantity for sale. 
Apply, W. C. Youngman, Ltd., Wandsworth Works. 
Wandsworth Road, S.W.8. 109-18 
Pulverizing and Grading. Reduction of most thermo- 
plastics down to 200 mesh —. by Dohm, Ltd.. 
167 Victoria Street, London, S.W.1 114-7070 
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in MOULDS for 
MODERN PLASTICS 


lige and bese. 


OF Teel Te} 
Telephone: LEEDS 52033 
Member of the Gauge and Toolmakers’ Association. 


= WANTED-STOCKS for CASH 


214 222, an Road, LEEDS, 











E are cash buyers of merchandise of 
every description. Clearance Stocks, 
Discontinued Lines, Surplus Stocks, in 
fact, goods of all kinds can be disposed of 
through us, without delay, on the most 
favourable terms, and without trouble. 
o> you have anything for disposal, 
either now or at any future time, please 
send us samples, full particulars and price 
on a cash settlement basis. 


RELIANCE TRADING COMPANY 
13, New College Parade, 
Finchley Road, 
LONDON - N.W.3 
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Telling t’other from which! 


There’s no difficulty in sorting out one from another when cables and 
components are marked with Lasso Identification Tape. 

Lasso Tapes are self-adhesive, resistant to water, oil, petrol and 
solvents, and tested for tensile strength, durability and electrical 
resistance. Manufactured on different bases— transparent film, cotton 
Chath — shay are printed with your own inscriptions at intervals 

spaced to suit diameters and other measurements. 
Printing cannot be erased. In 10 yard rolls, Lasso 
Tapes provide permanent name tabs for containers, 
furniture, plastics and tools. An interesting booklet 
is free on request. 


LASSO 


REGD. TRADE MARK 


Identification TAPES 


LASsovic 


CABLE ASSEMBLIES LTD., 50 HOWARDSGATE, WELWYN GARDEN CITY, HERTS. 
(C3) (Subsidiary of Herts Pharmaceuticals Ltd.) Telephone : Welwyn Garden 3783/3929 
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THE SEVEN AGES OF PLASTICS MAN—4. 











We continue 
our re-phrasing 
of Shakespeare’s 
famous lines, using 
‘modern instances’ 
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-and then the Lover. a 


Meeting Miss Right, he begins to plan a modern labour-saving home. And before 
he has gone’very far with choosing fixtures and furnishings he will encounter plastics 
in many shapes and forms. From the telephone in the hall to the switch of the bedsidé 
lamp he will find plastics at every turn. Plastics utensils and crockery for the kitchen; 
plastics wall-coverings and shower-curtains for the bathroom; blisterproof plas- 
tics table and sideboard tops for the dining room; plastics upholstery and linoleums, 
all designed to.beautify his home and end drudgery for his beloved. Increasingly, 
plastics are invading the home and finding such welcome there that plastics manu- 
ZEE facturers are encouraged to experiment further. 
Both for present actualities and future possibili- 
ties we at Erinoid have the experience and resources 
ably to assist you in your plastics developments. 


ANUFACTURERS OF MODERN PLASTICS MATERIALS 


CELLULOSE ACETATES e@ PHENOLIC RESINS e@ POLYSTYRENE 
LAMINATED MATERIALS e VINYL RESINS @ CASEIN MATERIALS 


ERINOID LIMITED, LIGHTPILL MILLS, STROUD, GLOUCESTERSHIRE 








